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“HE term “colloid carcinoma”’ has been 
used loosely for many years to designate 
a tumor characterized by acellular 
gelatinous deposits. Tumors of this type may 
occur wherever mucus-secreting cells are 
found= They are common in the breast, 
ovary, and kidney, have been described in the 
gall bladder, bronchi, cervix, and urinary 
bladder, but are most common in the gastro- 
intestinal tract. The term, as suggested by 
Virchow, is applicable in a descriptive sense 
but does not indicate the real nature of the 
tumor. As a result of controversy in regard 
to nomenclature, the growth has been de- 
scribed under a variety of terms, such as 
mucoid carcinoma, gelatinous carcinoma, 
myxoma, myxocarcinoma, etc. Although the 
term “colloid” is in common use, it is some- 
what misleading. Colloid, as now used, ap- 
plies to the gelatinous substance found in the 
thyroid gland, a substance which differs 
widely both in its staining properties and 
chemical composition from the material found 
in gelatinous tumors. The amorphous mate- 
rial has properties similar to mucin and since 
its origin can be traced to mucus-secreting 
cells, it is preferable to discard the name , 
“colloid” and adopt the term ‘‘mucoid” as a 
more accurate term. 
A survey of 123 cases of mucoid carcinoma 
of the gastro-intestinal tract forms the basis 
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of this study and allows certain conclusions to 
be drawn regarding the etiology and nature of 
the tumor. 


DISTRIBUTION OF CASES 


Table I gives the distribution of these 
tumors and their relative frequency in respect 
to other proved gastro-intestinal carcinomata. 

Stomach. Although the stomach is most fre- 
quently the site of neoplastic growth of all 
types, relatively few, 11.8 per cent, show the 
presence of mucoid material. This incidence 
is considerably higher than that of Klein and 
Parham, whose figures were and 6.5 per 
cent, respectively. 

Small intestine. Two, or 14.3 per cent, of 
the 14 carcinomata located in the small in- 
testine showed the presence of mucoid de- 
posits. The series is small but indicates the 
infrequency of this type of cancer in the small 
intestine. 

Appendix. Of 3 carcinomata arising in the 
appendix, 1 was of the mucoid variety. ‘This 
does not include the carcinoids and is perhaps 
misleading. 

Colon. Mucoid carcinomata are most prev- 
alent in the colon, comprising 30 per cent of 
all cancers found in this region. This figure is 
likewise higher than that of Parham, who 
found mucoid change in only 9 per cent of 375 
cases. Investigating the distribution through 


> = 





410 SURGERY, GYNECOLOGY AND OBSTETRICS 


out the colon more closely, it is found that the 
frequency varies with the location. These 
tumors are, for example, relatively more 
common in the transverse colon and hepatic 
flexure, less frequent in the cecum and 
ascending colon, and relatively rare in the 
splenic flexure, descending colon, and sigmoid. 

Rectum. Forty-one, or 24 per cent, of 166 
wcarcinomata of the rectum showed the 
presence of mucus in atypical deposits. 

It should be apparent from these figures 
that mucoid carcinoma is most frequently en- 
countered in the large bowel. This is to be 
expected in view of the increased numbers of 
mucus-secreting cells, if one accepts the as- 
sumed relationship between these cells and 
mucoid carcinoma. 

A word is necessary to explain the dis- 
crepancy between the incidence reported here 
and that reported by other authors. All cases 
have been included in this series which show 
microscopically increased deposits of mucus 
regardless of amount, and the number has not 
y been limited to those cases showing gross 
accumulations. 


» AGE, RACE, AND SEX INCIDENCE 

Patients with mucoid carcinoma are most 
frequently in the first part of the sixth decade 
of life. There is a slight variation in age 
incidence in different parts of the gastro- 
intestinal tract, and in general it may be said 
that the lower the location of the tumor, the 
younger the age of the patient. This is to be 
expected when one considers that tumors of 
the rectum and colon produce more acute 
symptoms and are thereby recognized earlier. 

The disease occurs far more commonly in 
whites than blacks, 90.4 per cent being in the 
iormer race. 

Males are attacked more frequently in the 
ratio of 8 to 5. This corresponds roughly to 
the sex distribution of all cases of gastro- 
intestinal carcinoma. 

CLINICAL FEATURES 

Mucoid carcinomata produce symptoms 
which differ little if at all from those of other 
gastro-intestinal malignancies. The rate of 
growth is slower, consequently the symptoms 
develop over a longer period of time. Loss of 








weight is perhaps not so marked, and _ in 
testinal hemorrhage with subsequent anaemia 

is not common. The X-ray examination does} 
not differentiate the mucoid growth fron 
other malignancies of the tract. The duration 
of symptoms apparently varies with primary 
or secondary origin of the mucoid character 
When otherwise typical adenocarcinoma un 
dergoes secondary mucoid change, the growt] 
is slower and the duration of symptoms longe 
(average duration 10 months). When, on th 
contrary, the mucoid substance is a primary 
character of the cancer with a predominance: 
of signet ring cells, the carcinoma grows mor 
rapidly, and symptoms are more acute (aver 
age duration 5 months). 


PATHOLOGY 

Gross. The differentiation between primar: 
and secondary mucoid changes in the tumo 
is better established by pathological study 
One of these is a malignant hyperplasia of th 
mucus-forming elements and may be accurat« 
ly termed mucoid carcinoma. ‘The other i 
characterized by the development of mucou 
deposits in the presence of a_pre-existin 
adenocarcinoma. It should, therefore, fo 
reasons which will be pointed out later, b 
called adenocarcinoma with mucoid degeneru 
tion. 

There is little difference in the gross charac 
teristics of the two types. It is difficult to dis 
tinguish the mucoid deposits in the earl 
stages. The tumor usually forms a small ci 
cumscribed ulcer with raised edges and a dens: 
induration invading the underlying intestina 
wall. This may extend around the lumen o 
the intestine, producing varying degrees o 
constriction. There is no gross evidence o 
gelatinous deposits and the nature of th 
growth cannot be determined except b: 
microscopic examination. 

The tumor becomes thicker and more bulk) 
in the next stage of development (Fig. 1 
The surface is friable and contains translucen 
cystic areas of gelatinous material. These ar 
of varying size and separated by a stroma 
which is scant in the true mucoid carcinom 
but more abundant and composed of aden« 
carcinomatous tissue in the degenerative typ« 
These deposits are scattered throughout a 

















Fig. 1. (P.N. 40102) Photograph of a mucoid carcinoma 
if the rectum. The growth is bulky and friable and had 
caused almost complete obstruction of the lumen. Minute 
gelatinous areas can be seen in the gross section. This is the 
earliest stage at which mucoid deposits can be recognized in 
the gross. 
layers of the intestinal wall, but are largest in 
the deeper portions of the tumor. 

The later stages are characteristic. There is 
an abundance of mucoid material producing, 
first, a bulky intraluminar growth and, later, 
extravasating to the subserosa, lifting the 
serosa to form grape-like clusters of gelatinous 
deposits surrounding the intestine and project- 
ing into the peritoneal cavity, sometimes 
nearly filling it (Fig. 2).1 These extreme cases 
are more apt to occur in true mucoid car- 
cinoma, and, on section of the growth, one can 
identify little else but the profuse deposits of 
mucin. The degenerative form of adeno- 
carcinoma has a tendency toward less mucoid 
deposition and the solid part of the parent 
tumor is more in evidence. 

Microscopic. The histological appearance of 
mucoid carcinoma is characteristic. It is 
usually possible to demonstrate the presence 
of increased mucinous deposits by the ordinary 
hematoxylin-eosin stain. Specific stains for 
mucin, such as muci-carmine and mucin- 
hematein are more satisfactory when availa 
ble. The technique for these methods can be 
found in any standard textbook for stain 
technology. The muci-carmine method was 
used in the study of this series. 

‘In one case of this series, 6 quarts of friable mucoid material was 


cooped out of the abdomen at laparotomy for an inoperable carcinoma 
{ the stomach, 
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Fig. 2. (P.N. 11247) Photograph of a huge mucoid 
carcinoma of the stomach (autopsy specimen). The 
stomach walls are thickened by the tumor growth and the 
lumen is constricted. The gelatinous material formed a 
tremendous tumor surrounding the stomach and almost 
filling the peritoneal cavity. This is the advanced stage of 
the tumor. 


» Primary mucoid carcinoma. Eighteen, or 
14.6 per cent, of the 123 cases of this series were 
true mucoid carcinomata. The morphology is 
characteristic. Large amorphous, cystic areas 
of mucin are seen infiltrating the normal archi- 
tecture of the intestinal wall. ‘The mucus con- 
tains numerous shreds and a moderate amount 
of cellular detritus. The tumor invades the 
intestinal wall through the planes of least re- 
sistance. There is a proliferation of cells 
throughout the cystic areas. The majority of 
the cells are large and round with distended 
light staining cytoplasm. The nucleus is small 
in proportion to the amount of cytoplasm, is 
crescent shaped, and pressed to one side of the 
cell, forming the so called “signet ring cell” 
(Fig. 3). Other cells are smaller, less distended, 
and the nucleus is round or oval. Parent 


TABLE I.-—DISTRIBUTION 


Adenocar 

cinoma; Total 
mucoid de-| per cent 
| generation 


Primary 
mucoid 
carcinoma 


Total car- | 
cinoma 


| 
| 


| 
| 
| 
| 


Stomach 245 11 18 11.8 
Small intestine fl 14 | o. (| 2 14.3 
Appendix | . 3 ao» | I 33.3 
Colon . |} 167 | 2 | 48 30.0 
Rectum | 106 | 5 | 30 24.1 

Totals 595 | 18 | 105 17.7 








Fig. 3. (P.N. 39150) High power photomicrograph of a 
mucoid carcinoma of the stomach showing an abundance 
of signet ring cells. The nuclei are compressed to one side 
of the cell and the cytoplasm is ballooned and distended 
with mucus. Small extravasations of mucus are beginning 
to accumulate about the cells. 


tumor cells can be seen in some areas of the 
tumor. These apparently arise from the epi- 
thelial cells of the mucosa, but do not retain 
their glandular arrangement (Fig. 4). They 
are large, round or polygonal, and have a mod- 
erate amount of cytoplasm and a hyperchro- 
matic nucleus. There is evidence of active mi- 
tosis and proliferation in these parent cells, and 
this portion of the tumor resembles a medullary 
carcinoma. The cells break apart early and 
tend to grow independently. 

The majority of these cells show a hyper- 
secretion of mucus. All stages of development 
may be observed from this early type to the 
fully developed, ballooned, signet ring cell 
(Fig. 5). Undoubtedly, cell degeneration 
takes place in the later stages of growth for 
fragments of signet ring cells and other cellular 
débris are frequently encountered. 

A secondary infiltration of plasma cells and 
small round cells is found, sometimes in the 
mucinous deposit, sometimes in the surround- 
ing stroma. 

Metastases contain an identical type of 
tumor (Fig. 6). Mucus is abundant, and 
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Fig. 4. (P.N. 37121) Low power photomicrograph of a 
mucoid carcinoma of the rectum. This shows the develop 
ment of the signet ring cells from the parent tumor re 
sembling medullary carcinoma. The parent tumor is 
youngest in the right side of the picture where polygonal! 
cells can be seen in strands. Transition is taking place in 
the center and upper portion. 


signet ring cells are numerous. No evidence o! 
glandular formation can be found. 

It is possible, therefore, to trace the develop 
ment of the characteristic mucus-secreting 
tumor cell from the early malignant phase. 
through mitosis and _ increased secretory 
activity, resulting in distention, extravasation, 
and, finally, destruction. 

Adenocarcinoma with mucoid degeneration. 
This type of tumor shows a secondary de- 
generative process and presents a variety of 
microscopical forms, dependent upon the de 
gree of mucous formation and degeneration of 
the parent tumor tissue. The typical picture 
is that of adenocarcinoma. The undifferen- 
tiated cells grow downward into the sub- 
mucosa and tunica muscularis, forming atypi- 
cal, tortuous crypts, similar to those in other 
forms of adenocarcinoma in the intestinal 
tract. In addition, there may be seen through- 
out the tumor small accumulations of mucus, 
which have no definite form and take a light 
stain with eosin. The earlier collections of 
mucus are found within the small acini of the 
crypts and resemble a normal secretion which 
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Fig. 5. (P.N. 37121) High power photomicrograph of 
mucoid carcinoma of the rectum (same case as in Figure*4). 
This illustrates the transition from the polygonal cell of the 
parent tumor to the distended signet ring cell with extrav- 
asation of mucus. Cell division can be seen in some of the 
cells. 


has not been allowed to escape into the lumen 
of the intestinal tract (Fig. 7). The cells 
lining these crypts show active proliferation 
and no evidence of a regressive change. Larger 
areas of mucus are seen in a later stage of the 
same process (Fig. 8). The secretion is more 
profuse. The crypt is distended and_ the 
epithelial lining is flattened, replacing the 
columnar shape of the cell by the smaller 
cuboidal form. A still later stage shows ad- 
vancement of this process. The lining epithe- 
lium is fragmented and compressed by mucus 
and only a small portion of the cystic area re- 
tains its original lining. The remainder has 
been disintegrated as a result of pressure 
necrosis and its cells are scattered throughout 
the mucous area (Fig. 9). Coincident with 
this rupture the mucus extravasates from the 
crypt and makes its way into the loose sur- 
rounding connective tissue. The advanced 
stage of the tumor then shows profuse ac- 
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Fig. 6. (PLN. 37121) Low power photomicrograph of 
gland metastasis from a mucoid carcinoma of the rectum 
(same case as in Figures 4 and 5). This shows the tumor 
tissue almost completely replacing the lymphoid substance 
of the glands. Signet ring cells are abundant and the 
mucous deposits are like those of the primary tumor. 


cumulations of mucus, some retained in 
epithelium lined spaces and some breaking 
through this lining forming new cystic de- 
posits, surrounded by false capsules of con- 
nective tissue (Fig. 10). The picture is one 
of advanced degeneration with little evidence 
of cellular proliferation. 

Such a process may be found in any grade 
of malignancy. In general, however, the 
production of mucus and subsequent de 
generation of tumor cells in adenocarcinoma 
are inversely proportional to the grade of 
malignancy. This fact is illustrated in ‘Table 
II. The largest deposits and the most profuse 
cell degeneration are found in the lower grade 
malignancy. It is not uncommon to find such 
degeneration in benign adenomata (Fig. 11). 
In the more malignant tumors the differen 
tiated mucus-secreting cells are fewer and 
their growth keeps pace with the secretion of 
mucus. All degeneration is, therefore, rare 


Fig. 7. 
adenocarcinoma with mucoid degeneration. 
trates the earliest stage in the formation of the tumor. In 
the lower part of the picture the mucus is being secreted in 


(P.N. 31835) Low power photomicrograph of 
This illus- 


the smallest acini without degeneration of the cells. The 
larger cystic deposits near the center of the picture show a 
more advanced stage. 


and occurs late in the course of growth, if 
at all. 

Metastasis is common in the more malig- 
nant grades of adenocarcinoma. The appear- 
ance of mucus in the metastasis is less 
common and occurs late. 


PATHOGENESIS 


Most authors agree that carcinomata of the 
mucous variety are composed largely of atypi- 
cal mucoid deposits arising from secreting 
cells of the mucosa. This belief is upheld by 
the occurrence of such deposits in locations 
where these cells are common, by the micro- 
scopical evidence of secretory activity, and 
finally by the chemical analysis of the mucin. 
Wells describes this material as a compound 
protein composed of a protein radical and a 
conjugated sulphuric acid. It is slightly acid 
in reaction and is basophilic in its staining 
properties. It is soluble in weak alkalis and 
may be precipitated by acetic acid. 

In discussing the origin and nature of the 
tumor it is essential further to consider the 
types separately. 
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Fig. 8. (P.N. 31835) Low power photomicrograph of 
adenocarcinoma (Grade III) with mucoid degeneration. 
This illustrates the small accumulation of mucus in 
adenocarcinoma of higher grade. The strands of tumor 
tissue in the upper portion of the picture show no evidence 
of mucous secretion. 


Mucoid carcinoma. The origin of the mu- 
coid carcinoma characterized by an abundance 
of mucus, a preponderance of signet ring cells, 
and the absence of a lining epithelium is a 
mooted question. Staemmler believes that a 
similar type can arise as a degeneration prod- 
uct of medullary carcinoma. Ziegler has stated 
that a type of myxoma can arise from the 
connective tissue of the submucosa and may 
be confused with colloid carcinoma. Myxo- 
matous tissue differs from mucin chemically, 
however, in its protein and phosphorous con 
tent. The results of this study support the 
theory of Staemmler. The characteristic cell 
takes its origin from a parent tumor tissue, 
arising from the epithelial cells of the mucosa 
and resembling the earliest form of medullary 
carcinoma. These cells grow in strands and 
sheets, but do not retain the glandular form 
of adenocarcinoma. On the contrary, the 
cells soon separate and proliferate inde- 
pendently. Coincident with this separation, 
the cells are stimulated to a hypersecretion of 
mucus. The cytoplasm becomes distended 
and more granular. The nucleus in this phase 



















Fig. 9. (P.N. 34260) Low power photomicrograph of 
adenocarcinoma with mucoid degeneration, showing late 
stage of secretion with marked degeneration of the tumor 
tissue. The mucus has ruptured the epithelial lining of the 
cystic structures and is infiltrating the surrounding stroma 
profusely. 


becomes compressed, pushed to one side of the 
cell, and eventually flattened, so that it as- 
sumes the characteristic signet ring shape. 
Practically all of the cells eventually show this 
change. The next phase is an extravasation of 
mucus from the cell, forming extracellular 
deposits, at first small, becoming larger as the 
tumor progresses until the tumor cells float 
free in areas of mucus, without, however, any 
decrease in their viability. That the cells re- 
tain their power of reproduction is indicated 
by frequent mitotic figures in the signet ring 
cells. This is further shown by the fact that 
these cells metastasize in this form, and, in the 
secondary growths, the tumor consists en- 
tirely of individual cells of this type. 
Adenocarcinoma with mucoid degeneration. 
Divergent opinions have been proposed re- 
garding the origin of the adenocarcinoma with 
mucoid degeneration, most of which center 
about the process of degeneration. Some in- 
vestigators regard the presence of mucus as 
the result of degeneration in the epithelium. 
This view is held by Prudden, Councilman, 
and others. Ohlamacher compares it to other 
types of degeneration occurring in the body, 
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Fig. 10. (P.N. 33633) Low power photomicrograph of 
adenocarcinoma (Grade I) with mucoid degeneration. Ad- 
vanced stage of mucous secretion in which the parent 
tumor tissue is markedly degenerated and entirely sur- 
rounded by profuse areas of mucus. 


such as hyaline and amyloid changes. ‘The 
more recent view held by Adami, Gaylord and 
Aschoff, Ziegler, and Stinson is that of a 
hypersecretion of the epithelial cells, but does 
not clarify the relation between the mucous 
secretion and the degeneration. Both views 
are apparently based on the fact that cell 
degeneration and mucoid deposits are practi- 
cally always found together. The controversy 
is, therefore, reduced to this: Is the degenera- 
tion a cause or an effect of the mucus? The 
present study indicates that the degeneration 


TABLE II.—-MALIGNANCY AND 
MUCOUS FORMATION 


DEGREE OF 
AND DEGENERATION 
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s | Degree of mucous formation and cell degeneration 
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Fig. 11. (P.N. 43707) Low power photomicrograph of a 
benign adenoma with mucoid degeneration. The picture is 
similar to that of any malignant tumor with hypersecretion 
of mucus, causing rupture and degeneration of the epithelial 
cells and extravasation into the surrounding tissue. 


is a direct result of the mucous secretion. 
This belief is supported by the following facts: 

1. The degree of degeneration parallels 
closely the degree of mucous secretion, and 
there is no evidence of degeneration in the 
earliest deposits. 

2. Degeneration is not common in the 
absence of mucin or other abnormal factors. 

3. Mucous secretion and subsequent de- 
generation have been observed in _ benign 
adenomata, showing that mucous deposits do 
not necessarily indicate malignancy. 

4. It is possible to produce a similar picture 
with accumulations of mucus and subsequent 
flattening and degeneration of the epithelium 
in experimental animals.! 

The mucous deposits, therefore, can be re- 
garded as retention cysts or mucoceles, which 
are brought about by the inclusion of mucus- 
secreting epithelium within the substance of 
the tumor, leaving no outlet for the products 
of secretion. The question at once arises as to 

1A small, wedge shaped flap of the wall of the colon of a cat was re- 
flected and brought up subcutaneously through the abdominal wall and 
sutured in place. The blood supply was preserved and the flap continued 
to secrete mucus. After 10 days the animal was sacrificed and the ab- 
dominal wall sectioned. Sections taken through the area including the 


flap, showed dilatation of the crypts, with accumulations of mucus, 
flattening and degeneration of the epithelium. 
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Fig. 12. (P.N. 43805) Low power photomicrograph of 
adenocarcinoma (Grade IV) with mucoid degeneration 
This illustrates the small amount of mucus in the presence 
of a tumor of higher malignancy. The mucus has extrav 
asated beyond the tumor tissue, but the tumor cells are 
still in an active stage of growth and show little degenera- 
tion. 


why mucus does not occur in every adenoma. 
This can be explained by the fact that all 
tumors do not possess differentiated mucus- 
secreting cells. Those whose epithelial com- 
ponents contain these cells do eventually give 
rise to accumulations of mucus. 

The malignancy of the parent tumor, there- 
fore, is not altered by the presence of mucin as 
is commonly thought, but corresponds in 
degree to that shown by adenocarcinoma of 
the same grade. 


PROGNOSIS 


The degree cf malignancy and consequently 
the prognosis is widely different for the two 
types previously discussed. As has_ been 
stated, those tumors associated with de- 
generation show the same degree of malignancy 
as an adenocarcinoma of the same grade, 
































without mucous formation. Consequently, 
the prognosis is comparable to that of pure 
adenocarcinoma and depends largely upon 
the duration of the tumor, its growth, and 
presence of metastases. 

True mucoid carcinoma on the other hand, 
is more malignant. The cells retain their 
ability to proliferate in spite of the hyper- 
secretion of mucus and degeneration is less 
common. Metastases occur earlier and grow 
more rapidly. It is also more difficult to re- 
move the tumor entirely and peritoneal im- 
plants are frequent. These features can be 
appreciated best by reference to Table III, 
which shows the results of treatment in this 
group. This group includes only those cases 
in which the patient survived operation and 
upon which definite follow-up data is obtained. 
Only 18 per cent of the true mucoid car- 
cinomata have remained well over 5 years, or 
if operated upon within the past 5 years, are 
living at present without sign of recurrence. 
Adenocarcinomata with mucoid degeneration, 
on the other hand, show 5 year cures in 56 
per cent of the cases. ‘These figures indicate 
clearly that the first type of tumor is far more 
malignant and the prognosis relatively poor. 
Radical operation, however, with tumors of 
the latter type give more satisfactory results 
and, if the immediate effects of the operation 
are survived, the chances of recovery are good. 

Of those dying ultimately from recurrence, 
it is interesting to note that the span of life 
following operation is longer in cases of 
adenocarcinoma with mucoid degeneration 
than with true mucoid carcinoma. 


CONCLUSIONS 


1. The term “colloid carcinoma” is not 
favored, since it does not indicate the true 
meaning of the tumor. Mucoid carcinoma has 
been adopted in its place as a more accurately 
descriptive term. 

2. One hundred and twenty-three cases 
have been studied in this series both from the 
standpoint of pathology and ultimate results. 

3. Mucoid carcinomata are divided into 
two distinct groups, one the true mucoid car- 
cinoma arising as a tumor of mucus-secreting 
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TABLE III.—RESULTS OF TREATMENT IN 4I 


CASES 
Primary mucoid carcinoma Cases Per cent 
Well 5 years or living at present....... 2 18 
Dead ultimately from effects of tumor.. 9 82 


Adenocarcinoma with mucoid degeneration 
Well 5 years or living at present....... 23 56 
Dead ultimately from effects of tumor.. 18 44 


cells and the other adenocarcinoma with de- 
generation, a degenerative product of simple 
adenocarcinoma. 

4. The degree of mucus formation in 
adenocarcinoma is, roughly, inversely pro- 
portional to the grade of malignancy. 

5. Mucous deposits do not necessarily 
indicate malignancy as they have been found 
in benign adenomata and have been produced 
experimentally in animals. The mortality of 
adenocarcinoma with mucoid degeneration 
parallels that of simple adenocarcinoma. The 
mortality of true mucoid carcinoma is much 
higher (82 per cent), and in all probability is 
due to its rapid growth, early metastases, and 
a tendency to form implantations. 
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VISCERAL PAIN’ 


LOYAL DAVIS, M.D., F.A.C.S., LEWIS J. POLLOCK, M.D., ann THEODORE T. STONE, M.D., Cutcaco 


r A\HE term “visceral pain” usually is re- 
stricted to the description of that pain 
which occurs in, or is produced by, 

changes in the state of intrathoracic, intra- 

abdominal, or intrapelvic organs. In addition, 
certain clinical observations have pointed to 
the possible existence of a type of pain occur- 
ring in the extremities and head which is not 
mediated by the ordinary somatic nerves. 

Section of the posterior roots for the relief of 

certain painful conditions such as gastric 

crises, causalgia, and amputation neuromata 
has not been uniformly successful. 

Based upon these clinical observations two 
conceptions of a pathway for the transmission 
of visceral pain other than by the posterior 
roots have been developed. The first deals 
with a possible antidromic sensory fiber in the 
anterior roots. At various times since Claude 
Bernard (3) concluded that recurrent sensory 
fibers passed from the posterior root ganglion 
through the anterior root, the validity of the 
Bell-Magendie (2) law has been questioned. 
Among the proponents of the theory that 
sensory impulses travel antidromically over 
the anterior root are Leonard Kidd (22), 
Lehmann (25), Kodama (23), and Shawe (37). 
In 1911, Foerster (12), whose important 
authority rests upon careful studies of a very 
large number of posterior root sections for the 
relief of many different disabilities, came to 
the conclusion that the anterior roots subserve 
an auxiliary function in relation to a special 
kind of deep sensibility of the subcutaneous 
and visceral structures. Although their sec- 
tion is not followed by demonstrable sensory 
loss, he believes that the anterior roots are 
capable of carrying a certain type of sensi- 
bility varying in degree in each individual 
when the posterior roots are severed. 

In strong confirmation of this conception, 
Foerster, Altenburger, and Kroll (13) re- 
ported that in one case, the thoracic sym- 
pathetic chain was resected from the sixth to 
the tenth ganglion. During this operation, the 
ninth thoracic nerve was ligated close to its 
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exit from the intervertebral foramen. This 
produced severe pain. At the same time the 
adjacent intercostal artery was ligated. The 
pain persisted. At a subsequent operation the 
seventh to eleventh thoracic posterior roots 
were resected. Despite this the pain con 
tinued. The authors concluded that the pain 
ful stimuli could have entered the spinal cori 
only by way of the anterior roots. 

In a former communication (10) two of us 
reported that in an extremity completely de 
afferented by section of a sufficient number of 
posterior roots, no form of sensibility could be 
produced by any type of stimulus applied 
cutaneously or subcutaneously. Although the 
decerebrate animal is particularly sensitive to 
all forms of nociceptive stimuli, when the 
lumbosacral plexus was severed in a number 
of decerebrate cats, no reflex activity could be 
elicited from the denervated extremity. After 
complete deafferentation of the upper ex- 
tremity likewise no reflex activity could be 
elicited from that extremity. This indicated 
that sensory impulses passed only over the 
ordinary spinal nerves and the posterior roots. 

With particular reference to the intra- 
abdominal viscera, Lehmann found that pain 
could be produced by digital pressure on the 
gall bladder of a dog after section of the fifth 
to ninth thoracic posterior roots. Later, when 
he severed the fifth to ninth anterior roots, no 
evidence of such pain could be elicited. 
Kodama was able to produce pain by pressure 
upon the liver, gall bladder, and branches o! 
the aorta after section of the fourth thoracic 
to second lumbar posterior roots bilaterally 
and extradurally. On the other hand Davis, 
Hart and Crain (9) found that the evidence o! 
pain produced by dilatation of the gal! 
bladder could be abolished by section of « 
sufficiently large number of posterior roots. 
Two of us likewise found that no reflex activity 
could be evoked in a decerebrate animal by 
stimulation of the right splanchnic nerve, 
after section of the thoracic posterior roots, 
although this type of stimulation produces 














violent responses in an otherwise normal de- 
cerebrate animal. After posterior root section, 
Spiegel and Bernis (40) were unable to find 
evidence of pain or reflex activity when the 
central end of a severed splanchnic nerve was 
stimulated. Recently, Stone (41) reported 
that after section of the thoracic and the first 
lumbar anterior roots, stimulation of the gall 
bladder by distention produced pain. On the 
contrary, after section of the corresponding 
posterior roots distention of the gall bladder 
did not produce pain. We believe, therefore, 
that whatever the mechanism of visceral pain, 
the painful impulses enter the central nervous 
system by way of the posterior roots. 

The second conception which has originated 
concerning visceral pain is that in addition to 
the ordinary somatic afferent pathways, the 
sympathetic nervous system may carry vis- 
ceral sensory impulses; along peri-arterial 
plexuses to the sympathetic ganglionic chain 


and from there enter the spinal cord (Foerster, 


Altenburger, and Kroll). Likewise, the failure 
of section of the posterior root of the fifth 
cranial nerve to relieve certain so called 
atypical facial neuralgia has called attention 
to the possible réle played by the sympathetic 
nervous system in the production of pain. 
Therefore, attempts have been made to re- 
lieve such pain by injections into the spheno- 
palatine ganglion (Sluder, 38); by excision of 
Meckel’s ganglion (Cushing, 7); (Frazier, 14); 
or by section of the various branches of the 
superior cervical sympathetic ganglion. 

The importance of this pathway for the 
transmission of visceral pain has been em- 
phasized also by the relief of other types of 
pain by various surgical operations on the 
sympathetic nervous system. The pain of 
angina pectoris has been relieved by the re- 
moval of the middle, inferior cervical, and first 
thoracic ganglion of the left sympathetic chain 
by Jonnesco (19). Coffey and Brown (6) have 
obtained somewhat similar results by section- 
ing the sympathetic trunk and the superior 
cardiac nerve below the superior cervical 
ganglion or by excising this ganglion. Success- 
ful results have been reported from essentially 
similar operations by Bruening (5), and even 
more extensive operations have been ad- 
vocated by the more recent studies of 
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Braeucker (4), and Jonnesco and Enachescu 
(20). _Mandl (31) and Swetlow (42) and 
White (45) have attempted to relieve the 
pain of angina pectoris by blocking the rami 
communicantes with paravertebral injections 
of alcohol. Likewise, abdominal pains have 
been relieved by von Gaza (15), Scrimger (36), 
and Archibald (1) by section of the abdominal 
sympathetic nerves. The sacral portion of the 
sympathetic trunk has been resected for the 
relief of pain in inoperable carcinoma of the 
uterus. The relief of pain from causalgia, 
painful amputation stumps, and other condi- 
tions by peri-arterial sympathectomy has been 
widely reported by a large number of ob- 
servers following the work of Leriche (28). 

Although pain may be produced by stimu- 
lation of certain parts of the sympathetic 
nervous system and relieved by severance of 
suitable parts of the sympathetic nervous 
system, there is no agreement as to the 
manner in which the pain is produced. With 
regard to the possible afferent fibers in the 
sympathetic nervous system which carry pain- 
ful impulses from the extremities to the 
spinal cord, we may say that no contralateral 
reflexes could be elicited from the completely 
denervated extremities of decerebrate cats, 
nor could pain be produced by any type of 
subcutaneous or cutaneous stimuli in the 
completely deafferented extremity of man. 
This leads us to conclude that there is no 
evidence of an auxiliary sensory supply by the 
sympathetic nervous system in the extremities 
of cats or man. 

The mechanism of pain originating from 
intra-abdominal organs is more difficult to 
study. Soon after the development of the 
operation of colostomy, it was observed that 
the colon was insensitive to cutting, pricking, 
or burning. To explain this, Lennander (27) 
assumed that the abdominal viscera were en- 
tirely devoid of sensory nerves capable of pro- 
ducing pain and that all painful sensations 
from disease of intraperitoneal organs origi- 
nate in the parietal peritoneum and its sub- 
serosa layer which is richly supplied with 
cerebrospinal sensory nerves. This idea was 
definitely disproven by Neumann (33), and 
Kast and Meltzer (21). A few years earlier, 
James Ross (34) set forth his view that there 
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are two kinds of pain in the disease of internal 
organs; first, a true splanchnic pain which is 
felt in the organ giving rise to afferent stimuli; 
and second, an associated somatic pain which 
is felt in that part of the body wall which is 
connected by cerebrospinal nerves with the 
same segments of the cord as the affected 
splanchnic nerves. In respect to the associated 
somatic pain he said, ‘‘when the splanchnic 
peripheral terminations of the fourth, fifth, 
and sixth thoracic nerves are irritated, the 
irritation is conducted to the posterior roots 
of the nerves, and on reaching the gray matter 
of the posterior horns it diffuses to the roots 
of the corresponding somatic nerves and this 
causes an associated pain in the territory of 
distribution of these nerves which may appro- 
priately be named the somatic pain.” Al- 
though this theory of referred pain is ordinar- 
ily attributed to Ross, Lange (24) stated long 
before that all pain in visceral disease was of 
purely reflex origin. He traced the impulses 
through the afferent fibers of the vegetative 
nervous system to the spinal cord where he 
believed that radiation occurred along the 
sensory nerves to the abdominal wall. Mac- 
kenzie (30) was much impressed with the 
significance of Ross’ somatic, or referred, pain 
but was doubtful of the existence of splanchnic 
pain since he believed that it also was referred. 
Although he believed that the viscera are sup- 
plied with afferent splanchnic fibers, he did not 
believe that visceral painful impulses trans- 
mitted through these nerves to the central 
nervous system reach consciousness. He 
found areas of cutaneous hyperalgesia in cases 
of visceral disease and contraction of the 
muscles of the abdominal wall due to disease 
of an abdominal organ. From these observa- 
tions he described the symptoms of pain and 
hyperalgesia in consequence of disease of the 
viscera as a “‘viscerosensory reflex’ and the 
contraction of the muscles as a “‘visceromotor 
reflex.”” Head (17), unlike Mackenzie, sup- 
ported Ross’ view of splanchnic or visceral 
pain. He believed that although visceral pain 
was for the most part referred, there was, in 
addition, a low form of protopathic pain which 
represented true visceral sensation. From his 
study of a series of cases of herpes zoster he 
mapped out the somatic areas along which 
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pain was referred in visceral disease. The view 
that the viscera themselves were insensitive 
to painful stimuli finally was refuted com 
pletely by Hurst (18) who attached great im 
portance to the work of Kast and Meltzer. 
Hurst pointed out that the viscera were sensi 
tive only to appropriate stimuli and although 
they may be cut, pinched, or burned without 
pain, increased tension on their muscular wall 
produced true visceral pain. We now know 
that visceral afferent impulses may appear in 
consciousness as a painful sensation and that 
at least in the stomach or intestines there is 
also a crude form of temperature sensibility. 

Recently the mechanism of the referred or 
somatic type of visceral pain has been in 
vestigated from several angles. From a care- 
ful clinical study Morley (32) is convinced 
that true visceral pain exists and that it is 
usually the result of abdominal tension on the 
walls of the hollow viscera. It is in no sense 
referred to the superficial structures of the 
abdominal wall and is a deep seated central 
pain not accurately localized. He believes that 
the phenomena of deep and superficial tender- 
ness and muscular rigidity of the abdominal 
wall observed in association with inflamma- 
tory disorders in the abdomen are entirely 
referred from the highly sensitive cerebro 
spinal nerves to the parietal peritoneum. In 
this process two closely related mechanisms 
are concerned which he describes as “peri 
toneocutaneous radiation” or the ‘“‘peritoneo- 
muscular reflex.’ In support of this theory, he 
refers to the shoulder tip pain of diaphrag- 
matic origin as a striking example of referred 
pain. In this instance, he says there is no 
question of a viscerosensory reflex. He be- 
lieves that the rest of the parietal peritoneum 
lining the abdominal wall resembles the peri- 
toneum lining the diaphragm. It differs only 
in that each spinal segment which supplies 
nerves to a strip of parietal peritoneum also 
supplies a strip of overlying skin. The pain 
produced by stimulation of this parietal peri- 
toneum is referred or radiates to the super- 
ficial structures exactly as in phrenic shoulder 
tip pain and is not appreciated as arising in 
the parietal peritoneum at all. Morley com- 
pares the radiation of such pain to the spread- 
ing of pain from a carious tooth to the skin of 
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the cheek or to the neighboring teeth. In both 
cases a stimulus applied to a limited portion 
of a somatic sensory nerve gives rise to pain 
and tenderness in a wider and more superficial 
extent of the same nerve. ‘There is here no 
question of the highly doubtful hypothesis of 
a radiation of pain from the splanchnic to 
the somatic system of nerves. Whether the 
afferent arc producing a sensory reflex is com- 
posed of the splanchnic nerves or the sensory 
cerebrospinal nerves, the other components of 
this reflex are unknown.” Morley says that 
Ross’ theory of referred pain is very attractive 
and suggests an alternative but very similar 
explanation which would place the “focus of 
irritation”’ not in the posterior horns but in the 
posterior root ganglia. This is the view taken 
by Lemaire (26). 

The question of the mechanism of this re- 
ferred pain has been stimulated further by the 
report of Danielopolu and Hristide (8) of the 
cessation of anginal pain by the alcoholic in- 
jection of the second and third intercostal 
nerves. They believe that the degenerative 
changes in the posterior root ganglia cells 
prevent afferent impulses from _ passing 
through the split ganglionic fibers. Spiegel 
(40) and Hashimoto (16), however, were able 
to produce pain by stimulation of the stellate 
ganglion after sufficient time had elapsed 
after the section of the brachial plexus and 
first to fourth intercostal nerves to permit 
degeneration to occur. However, it may be 
said that their experiment would have been 
more conclusive had the stimulation been 
produced by such a method as dilatation of 
the aorta. 

Impressed by this work, Lemaire produced 
local anesthesia of the entire abdominal wall 
and later of only the subcutaneous tissues and 
observed a disappearance of pain, tenderness, 
and rigidity of the abdominal wall in patients 
suffering from various intra-abdominal dis- 
eases. From these observations he concluded 
that the visceral stimulus must be referred not 
through the spinal cord but through the bi- 
polar cells of the posterior root ganglia. Weiss 
and Davis (44) anesthetized the skin into 
which pain was referred in twenty-five pa- 
tients suffering from various diseases, such 
as angina pectoris, pleuritis, carcinoma of the 
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cesophagus, gastric ulcer, cholecystitis, nephro- 
lithiasis, acute appendicitis, salpingitis, and 
pyelitis with either complete relief of the pain 
or relief to a large extent. They also were able 
to prevent the occurrence of pain due to 
distention of the oesophagus or duodenum by a 
balloon. They believed that this was added 
proof of the truth of Mackenzie’s viscero- 
sensory reflex. Morley, however, insists that 
although these observations are correct they 
support his theory of a peritoneocutaneous 
radiation rather than a viscerocutaneous re- 
flex. He repeated these experiments in a 
series of thirteen patients suffering with acute 
abdominal lesions and was able to confirm 
Weiss and Davis’ findings. Woolard, Roberts, 
and Carmichael (46) attack Morley’s con- 
ception based on shoulder tip pain because 
they failed to stop the pain by anesthetization 
of an area of skin over the shoulder. We be- 
lieve the area anesthetized by these investi- 
gators was not sufficiently extensive to have 
constituted a crucial experiment. Lugaro’s 
(29) contention is that because of the cuta- 
neous analgesia there is a diminution in the 
number of excitations traveling toward the 
central area of pain. Verger (43) states that 
the algogenetic stimulus from the viscera pro- 
duces a vascular reflex with a modification 
in the vascular bouquet of the skin which ex- 
cites the sensory corpuscles from which the 
impulses travel over the sensory cerebrospinal 
nerves through the posterior roots. A some- 
what similar theory is proposed by Spameni 
and Lunedei (39) who state that the visceral 
impulses which reach the lateral columns of 
the cord by afferent pathways here stimulate 
centrifugal unmyelinated fibers which termi- 
nate in the sensory corpuscles. Physico- 
chemical changes are thus produced which 
stimulate the sensory organs from which im- 
pulses travel over the cerebrospinal nerves. 
The last two theories have much to commend 
them and lend themselves well to experimental 
proof. 

Without having read the work of Verger 
and Spameni and Lunedei, we stated in a 
former communication (11) that stimulation 
of the superior cervical sympathetic ganglion 
produces an effect which is carried by way of 
postganglionic efferent fibers to structures 


SURGERY, 


e—eeESeeeee 
HH iH-H-+ ith RR hE 


Fig. 1. Effect upon respiration of distention of the gall 
bladder in a normal animal. 


innervated by sympathetic fibers. These 
efferent impulses produce an effect in the skin 
and other structures the exact nature of which 
we are unable to state. It is possible that it is 
linked with the sympathetic innervation of 
the blood vessels and that a metabolite is re- 
leased which in turn stimulates the ordinary 
sensory nerve endings of the fifth nerve. This 
impulse is then transmitted centrally and is 
recognized as pain. 

This conclusion was reached from a series of 
experiments in which we showed that faradic 
stimulation of the cervical sympathetic trunk 
does not produce pain; that stimulation of the 
superior cervical sympathetic ganglion does 
produce pain; that stimulation of this ganglion 
after section of the anterior spinal roots pro- 
duces pain; that stimulation of the ganglion 
after section of the posterior spinal roots 
produces pain; that stimulation of the ganglion 
produces pain after section of the anterior 
spinal roots and fifth cranial nerves, but that 
the pain disappeared upon stimulation of the 
ganglion after the posterior spinal roots and 
fifth cranial nerve were sectioned. Inasmuch 
as only efferent postganglionic fibers are 
present in the cervical sympathetic trunk it 
is obvious that after the cerebrospinal nervi 
nervorum are interrupted by posterior root 
section, the only possible pathway is by way 
of the efferent sympathetic to some mechanism 
which stimulates the sensory end organs of the 
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Fig. 2. Abolition of respiratory response and pain fo! 
lowing section of the right splanchnic nerve. 


fifth nerve producing ordinary cerebrospina! 
pain. This conforms with the pathway as 
proposed by Verger who places the sym 
pathetic efferent fibers in the posterior root 
as antidromic conductors and with the 
description by Lugaro of a centrifugal non- 
myelinated fiber in the posterior root. The 
relief of pain of visceral disease by blocking or 
severing the intercostal and abdominal nerves 
is therefore of great interest in this respect. 

Continuing our studies upon sensation we 
performed a number of experiments to deter 
mine whether painful responses to distention 
of the gall bladder persisted after the over 
lying thoracic and abdominal wall was 
rendered analgesic by section of the inter- 
costal nerves. Cats were used as the experi- 
mental animal. The gall bladder was dis- 
tended by introduction of water into a tube 
leading to a balloon which had been inserted 
into the gall bladder at a former operation. 
The water was inserted by a syringe connected 
by a T tube, one end of which led to the 
balloon and the other end to a glass tube 
which penetrated a rubber cork inserted into 
a flask. To the end of the tube within the 
flask was attached a rubber bulb which acted 
as a valve. From the flask another tube led to 
a Marey recording tambour which registered 
the relative pressure and time of the applica 
tion of pressure. Respiratory tracings were 
obtained by an air system pneumograph which 
recorded by a Marey tambour. 

In one series of fifteen animals the inter- 
costal nerves were sectioned on the right sic 
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Fig. 3. Persistence of respiratory responses and pain 
after section of the left splanchnic nerve. 


under ether anesthesia. In each instance 
twelve to fourteen nerves were sectioned as 
close as possible to the transverse processes 
of the vertebra. The skin incision paralleled 
the spinal column and the nerves were isolated 
just beneath the costal margins without 
entering the pleural cavity. In a second series 
of five animals which were anesthetized by 
the intravenous administration of 1.5 to 2 
grains of nembutal the thoracic cavity was 
opened and the intercostal nerves were 
sectioned close to the rami communicantes. 
This operation was carried out under artificial 
respiration administered through a tracheal 
catheter. This series of animals was operated 
upon in this manner to rule out the possibility 
of the transmission of pain to the subcutane- 
ous tissues through the short stumps of the 
intercostal nerves left in the preceding type of 
operation. 

Forty-eight to seventy-two hours later the 
gall bladder was exposed and since the skin 
was insensitive no anesthesia was necessary. 
Without exerting traction on the gall bladder, 
a purse string silk suture was placed in the 
fundus. The gall bladder was opened, the 
rubber balloon and tube were inserted and the 
suture tied. The closure was made secure and 
the wound closed in layers with the open end 
of the tube brought to the outside. After the 
animals had recovered perfectly the experi- 
ments were carried out. 
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Fig. 4. Section of the thoracic and first lumbar anterior 
roots fails to abolish pain produced by distention of the 
gall bladder. 


When the gall bladder of a cat is distended 
it has been found by Schrager and Ivy (35), 
Davis, Hart and Crain, and Stone that 
evidence of pain as shown by struggling, out- 
cries, respiratory and other reflexes occurs. 
In the course of this work we were able to 
confirm this and show that the usual respira- 
tory inhibition is often masked by the move- 
ments produced by struggling. Kast and 
Meltzer called attention to many reflexes not 
associated with pain which occur as the result 
of stimulating the viscera. They used as an 
indication of pain, movements of the tail, 
struggling, crying, and respiratory changes 
which occurred coincidentally with stimula- 
tion and ceased after it. These criteria we 
have followed (Fig. 1). These authors found 
that section of the right splanchnic but not 
the left abolished such painful responses. We 
have repeated these results and are able to 
confirm them. Figure 2 illustrates the aboli- 
tion of respiratory response and pain follow- 
ing section of the right splanchnic nerve upon 
dilatation of the gall bladder. Figure 3 
illustrates the persistence of respiratory re- 
sponses and pain after section of the left 
splanchnic nerve. 

As one of us has already reported, section 
of the anterior roots does not abolish evidence 
of pain or respiratory change upon distention 
of the gall bladder. This indicates that no 
antidromic fibers in the anterior roots sub- 
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Fig. 5. Section of posterior roots abolishes pain pro- 
duced by distention of the gall bladder. 


serve exclusively painful impulses produced 
by distention of the gall bladder in cats. The 
anterior roots do not carry the sympathetic 
afferents included by Verger in his theory but 
they must, if they exist, as illustrated in his 
diagram, run antidromically in the posterior 
roots. Figure 4 illustrates the failure of 
section of all the thoracic and first lumbar 
anterior roots to abolish pain produced by 
distention of the gall bladder. 

As already described by Davis, Hart, and 
Crain section of a sufficient number of poste- 
rior roots abolishes all pain and reflex activities 
normally produced by distention of the gall 
bladder (Fig. 5). It has been shown abun- 
dantly that when the skin overlying the gall 
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Fig. 7. 
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Persistence of pain after section of (a) the intercostals, and then successively (b) phrenic, 
(c) ) brachial plexus, (d) sympathetic trunk, and (e) vagus. 
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Fig. 6. 
nerves. 


Persistence of pain after section of intercostal! 


bladder in man is rendered analgesic the pain 
of gall bladder colic is relieved. The inter- 
costal nerves of twenty cats were severed just 
distal to the rami communicantes. Dis- 
tention of the gall bladder in these animals 
was followed by persistence of the respiratory 
reflexes, and there were other evidences of 
slight pain, such as crying and struggling 
movements. This would indicate that if any 
referred pain occurs in cats as the result oi 
distention of the gall bladder and the referred 
pain as in man could be abolished by analgesia 
of the area into which the pain is referred, 
then pain independent of referred pain, 
namely, true visceral or splanchnic pain, 
exists in cats (Fig. 6). Believing that perhaps 
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Fig. 8. 


nerves cut. 


the pain may be referred possibly through the 
phrenic nerve it was sectioned along with the 
intercostals and then successively the brachial 
plexus, the cervical sympathetic trunk, the 
stellate ganglion and the vagus nerves were 
sectioned. Pain persisted after each of these 
procedures. This indicated that the visceral 
afferent impulses traveled by way of the right 
splanchnic nerve alone (Fig. 7). Another ob- 
servation which is, however, not so crucial is 
that the character of the response to stimula- 
tion by distention of the gall bladder after 
section of the intercostal nerves was modified 
in that the struggling was very slight and 
often respiratory inhibitions could easily be 
seen accompanied, however, only by a slight 
struggling. It was likewise observed that a 
greater distention was necessary than in the 
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Fig. 9. Persistence of response to nociceptive stimuli to 
foot and abolition of responses from distention of the gall 
bladder after the administration of nicotine. 
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Comparison of responses obtained by distention of the gall 
bladder in a normal animal and in two animals with the intercostal 
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otherwise normal animal. We may be per- 
mitted to speculate that the pain elicited by 
distention of the gall bladder in cats is possibly 
diminished and perhaps changed in character 
by section of the intercostal nerves (Fig. 8). It 
becomes necessary to devise another experi- 
ment which will be crucial for the study of re- 
ferred pain in cats. 

Of interest in this connection is the action 
of nicotine upon the pain produced by dis- 
tention of the gall bladder. Following injec- 
tion of o.1 milligram per kilogram, marked 
hyperpnoea occurred for several minutes. 
When the gall bladder was distended no 
respiratory reflex occurred and no evidence of 
pain was observed. However, when the toes 
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Fig. 10. Recovery of respiratory and painful responses 
to distention of the gall bladder forty-two minutes after 
the injection of nicotine. 
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were pinched, struggling and crying occurred 
as shown by the respiratory tracing. After 
a varying time had elapsed respiratory re- 
sponses and pain were again elicited by disten- 
tion of the gall bladder. Figure 9 shows the 
persistence of the response to nociceptive stim- 
uli applied to the foot and the abolition 
of responses from distention of the gall blad- 
der after the administration of nicotine. Fig- 
ure 10 illustrates the recovery of the respira- 
tory and painful responses to distention of 
the gall bladder forty-two minutes after the 
injection of nicotine. 

When a preparation may be conceived in 
which referred pain only may be produced, 
continued studies with nicotine may serve 
further to elucidate this difficult problem. 


BIBLIOGRAPHY 


1. ARCHIBALD, E. Effect of sympathectomy upon the 
pain of organic disease of arteries of the lower limbs 
and for obscure abdominal pain. Ann. Surg., 1928, 
Ixxxvili, 499. 

2. BELL, CHARLES. The nervous system of the human 
body. London, 1844. 

3. BERNARD, CLAUDE. L’Oeuvre de Claude Bernard. 
Paris: J. B. Bailliere & Sons, 1881. 

4. BRAEUCKER, W. Das brustteil des vegetativen ner- 
vensystems und seine klinischchirurgische  be- 
deutung. Beitr. z. klin. d. Tuberk., 1927, Ixvi, 1. 

5. BRUENING, F. Die operative Behandlung der Angina 
pectoris durch Extirpation des Halsbrustsym- 
pathicus und Bemerkungen uber die operative 
Behandlung der abnormen Blutdrucksteigerung. 
Klin. Wchnschr., 1923, ii, 777. 

6. Correy, W. B., and Brown, P. K. The surgical 
treatment of angina pectoris. Arch. Int. Med., 
1923, XXXi, 200. 

7. Cusuinc, H. The major trigeminal neuralgias and 
their surgical treatment based on experiences with 
332 gasserian operations: I. The varieties of facial 
neuralgia. Am. J. M. Sc., 1920, clx, 157. 

8. DANIELOpOLU, D., and Hristipe, M. Resection of 
spinal nerves in angina pectoris. Bull. et mém. 
Soc. méd. d. hép. de Par., 1923, xlvii, 60. 

g. Davis, Loyat, Hart, J. T., and Crary, R. D. The 
pathway for visceral afferent impulses within the 
spinal cord. Surg., Gynec. & Obst., 1929, xlix, 647. 

to. Davis, Loyat, and Pottock, Lewis J. The peripheral 
pathway for painful sensations. Arch. Neurol. & 
Psychiat., 1930, xxiv, 883. 

11. Idem. The réle of the sympathetic nervous system 
in the production of pain in the head. Arch. Neurol. 
& Psychiat., 1932, xxvii, 282. 

12. Forrster, O. Die Leitungsbahnen des Schmerzge- 
fuehls und die chirurgische Behandlung der 
Schmerzzustande. Berlin: Urban & Schwarzen- 
berg, 1927. 

13. Forrster, O., ALTENBURGER, H., and KRo LL, F. W. 
Ueber die Beziehungen des vegetativen Nerven- 
system zur Sensibilitaet. Ztschr. f. d. ges. Neurol. u. 
Psychiat., 1929, Cxxi, 140. 


14. 


IQ. 


20. 


2I. 


22. 


23. 


24. 


26. 


27. 


AND OBSTETRICS 


Frazier, C. H. A typical neuralgia: unsuccessful 
attempts to relieve patients by operations on the 
cervical sympathetic system. Arch. Neurol. & 
Psychiat., 1928, xix, 850. 

Gaza, W. von. Ueber paravertebrale Neurektomie 
am Grenzstrange und paravertebrale Injektions- 
therapie: Ein Beitrag zur Behandlung neuro- 
tischdysfunctioneller Krankheitzustande bauchin 
nere Organe. Klin. Wchnschr., 1924, ii, 525. 

Hasurmoro, S. Ueber die Schmerzleitung aus dem 
kardioaortalen System in Beziehung zu _ den 
Spinalganglien und den Rueckenmarksbahnen 
zumal den zentrifugalen, herzfordernden Spinal- 
bahnen. Ztschr. f. d. ges. Exper. Med., 1930 
Ixxi, 408. 

Heap, H. On disturbances of sensation with especial 
reference to the pain of visceral disease. Brain, 
1893, xvi, 1; 1894, xvii, 339; 1896, xix, 153. 

Hurst, A. F. The sensibility of the alimentary canal. 
London, rg1t. 

Jonnesco, T. Traitement chirurgical de l’angine de 
pectrine par la resection du sympathique cervico- 
thoracique. Presse méd., 1921, xxix, 193. 

Jonnesco, D., and Enacuescu, M. Nerfs cardiaques 
naissant de la chaine thoracique du sympathique 
au-dessous du ganglion stellaire: Les nerfs car 
diaques thoraciques chez quelques mammiferes. 
Compt. rend. Soc. de biol., 1927, xlvii, 977. 

Kast, L., and Metrzer, S. J. Die Sensibilitaet der 
Bauchorgane. Mitt a.d. Grenzgeb. d. Med. u. 
Chir., 1909, xix, 586. 

Kipp, Leonarp. Afferent sensory fibres in the 
spinal ventral roots. Brit. M. J., 1911, ii, 359. 
Kopama, SAKAGI. A further report on the effect of 
stimulation of the sensory nerves upon the rate of 
liberation of epinephrin from the suprarenal glands. 
Zentralbl. f. d. ges. Neurol. u. Psychiat., 1925, 

XXX, 255. 

Lance, C. Nogle bemirkninger am neuralgier og 
deres behandling. Hosp.-Tid., 1875, ii, 641. 

LEHMANN, W. Ueber die sensiblen Fasern der 
vorderen Wurzeln. Klin. Wchnschr., 1924, iii, 1895. 

Lemarre, A. La Perception des Douleurs Viscérales. 
Revue méd. de Louvain., 1926, No. 6, 81; Re- 
cherches Cliniques sur la Mode de Perception de 
Douleurs Viscerales. Bull. Acad. roy. de méd. de 
Belg., 1926, 5 series, No. 6, p. 158. 

LENNANDER, K. B. Ueber die Sensibilitaet der 
Bauchhoehle und ueber lokale und allgemeine 
Anasthesie bei Bruch und _ Bachoperationen. 
Centralbl. f. Chir., t901, xxviii, 209. 


. LericHe, R. Some researches on the periarterial 


sympathetic. Ann. Surg., 1921, lxxiv, 385. 


. Lucaro, E.  Fisiopatologia de Dolore. Rev. di 


Patol. Nerv. e Ment., 1930, xxxv—-Xxxvi, 105. 

MACKENZIE, J. Symptoms and their Interpretation. 
London: Shaw & Sons, 1920. 

Manpt, F. Die Wirkung der paravertebralen Injek- 
tion bei Angina pectoris. Arch. f. klin. Chir., 
1925, CXXXVi, 495. 

Mortey, Joun. Abdominal Pain. New York: 
William Wood & Co., 1931. 

NEuMANN, A. Zur Frage der Sensibilitaet der innern 
Organe. Zentralbl. f. Physiol., 1910-1911, xxiv, 
1213. 

Ross, J. On the segmental distribution of sensory 
disorders. Brain, 1888, x, 333. 

ScHRAGER, V. L., and Ivy, A. C. Symptoms produced 
by distension of gall bladder and biliary ducts 
Surg., Gynec. & Obst., 1928, xvii, 1. 








i 
li 











36. ScrimGeR, F. A. C. On the possibility of relieving 


abdominal pain by section of sympathetic rami 
communicantes. Canadian M. Ass. J., 1929, xxi, 184. 


37. SHAWE, R.C. Brit. J. Surg., 1922, ix, 450. 
38. SLtupeR, G. Headaches and Eye Disorders of Nasal 


Origin. St. Louis: C. V. Mosby Company, 1918. 


39. SPAMENI, P., and LUNEDET, A. Sui Reflessi. Viscero- 


Cutanei e Sul Mecianisimo de Produzione del 
Dolore Nelle Affezione dei Viscerl e delle Sierose. 
Rev. de clin. Med., 1927, xxviii, 758. 

40. SPIEGEL, E. Ueber des Wesen des Bauchschmerzes 
mid seiner Begleiterscheinungen. Wien. med. 
Wehnschr., 1927, lxxvii, 379. 

jt. STONE, T. T. The rdle of the anterior roots in visceral 
sensibility. In press. 





MASON AND LEMON: ANHYDRAMIA IN LIVER AUTOLYSIS 427 


42. SwetLow, G.I. Paravertebral block in cardiac pain. 
Am. Heart J., 1926, i, 393. 

43. VeRGER, H. Sur une Modification due Scheme de 
Lemaire pour la Conception Physiologique de 
réflexe Viscuso-Sensitil de Mackenzie. Gaz. de sc. 
mé¢d., 1927, xliii, 410. 

44. WeErtss, S., and Davis, O. The significance of afferent 
impulses from the skin in the mechanism of visceral 
pain. Am. J. M. Sc., 1928, clxxvi, 517. 

45. Wuite, J. C., and Wuite, P. D. Angina pectoris; 
treatment with paravertebral alcohol injections. 
J. Am. M. Ass., 1928, xc, 1ogo. 

46. Woo.arp, H. H., Roperts, J. E. H., and CARMICHAEL, 
Kk. ARNoLp. An inquiry into referred pain. Lancet, 
1932, i, 337. 


ANHYDRAEMIA AS A POSSIBLE CAUSE OF DEATH IN 
LIVER AUTOLYSIS 


EDWARD C. MASON, M.D., Ph.D., anp CECIL W. LEMON, A.B., M.D., OKLAHOMA City, OKLAHOMA 
From the Department of Physiology, University of Oklahoma School of Medicine 


series of studies (5, 6, 7) on the subject of, 


[ 1925 Mason and Davidson published a 


tissue autolysis im vivo; the object being 
to determine the cause of death which results 
when fresh liver tissue is left free within the 
peritoneal cavity of a dog. The subject has 
since stimulated considerable interest and the 
research of others has contributed greatly to 
our knowledge of the problem. Our original 
experiments were criticized on the assumption 
that the procedure killed the dogs by produc- 
ing peritonitis, but Andrews, Thomas, and 
Schlegel repeated part of the work and in 
1928 reported results which agreed with our 
findings. 

Ellis and Dragstedt again opened the sub- 
ject in 1930 and concluded that death of the 
animals operated upon was due to a severe 
peritonitis set up by a bacillus similar to the 
Bacillus welchii organism. The source of the 
infection being the sectioned liver; the bacteria 
remaining in a latent state until stimulated to 
activity by the asphyxiation of the liver 
tissue. We do not deny the presence of the 
anaerobic bacillus; however, we (8) do not 
believe the authors have sufficient evidence 
on which to base their claims. They killed 
some of their animals at the end of 15 to 38 
days and demonstrated the presence of the 
organism which they claim causes the death 


of our animals in 15 to 18 hours. They also 
showed that fetal liver, both sterile and in- 
filtrated with the anaerobic organism, failed 
to kill the dogs. 

Recently Andrews and Hrdina (2) have 
conducted a series of experiments to analyze 
the mechanism of this peritonitis. They again 
called attention to the fact that death oc- 
curred generally within 20 hours following the 
operation, and therefore, it seems incon- 
ceivable that a pure infection could be re- 
sponsible for the death. In their autopsy 
records they stated, ‘‘We have a picture of a 
severe toxic reaction and not of a severe in- 
fection.” They have introduced the term 
“autolytic peritonitis” to express the patho- 
logical finding. The following appears in their 
conclusions: (1) ‘In im vivo autolysis of 
liver, death is due to a condition described as 
autolytic peritonitis. That is, a toxic reac- 
tion characterized by hemorrhages into the 
peritoneum with production of much fluid 
and overwhelming infection with gas bacilli. 
(2) This reaction can be provoked by the 
implantation of sterile material.” 

The first paper (5) published on this subject 
contains the following pathological report: 
“On postmortem examination the abdo- 
men usually contains 100 to 300 cubic 
centimeters of brown colored fluid but in no 
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case did the fluid appear to be actual blood. 
A pseudofibrinous exudate is usually present, 
it being different from a true fibrinous exudate 
in that it is easily removed, leaving a smooth 
shining surface, a small amount of such ex- 
udate is usually present over the dome of the 
liver and often intestine loops are loosely 
adherent to each other. The intestines are 
generally hyperemic with marked congestion. 
The omentum is well wrapped about the free 
piece of liver; the omentum being markedly 
hemorrhagic and discolored. The picture is 
similar in many ways to that of peritonitis. 
However, in no case was there any indication 
of a septic peritonitis; and such peritonitis 
as is present should doubtless be considered 
as chemical.” 

After reviewing the various studies made 
on this subject, we are forced to consider three 
possible factors as the cause of death in these 
experimental animals: The first factor is the 
toxic substance generated in the autolyzing 
liver. It was this substance which we first 
studied and demonstrated to be very toxic. 
We observed that it required only 7 to 8 cubic 
centimeters of a salt extract, administered 
intravenously, to produce instant death. The 
second factor was emphasized by Ellis and 
Dragstedt who called attention to the Welch- 
like bacilli. However, a pure culture of such 
organisms injected into the peritoneal cavity 
does not produce a condition comparable with 
that accompanying liver autolysis. The third 
factor is that of anhydremia. This possibility 
was considered in our first study in which we 
reported a decreased plasma volume, de- 
creased serum volume, and an increase of 
fibrin content. We have constantly observed 
free fluid in the peritoneal cavity and this ob- 
servation has subsequently been reported by 
others; however, the possible relation of the 
free fluid to the condition has not been dis- 
cussed. In our earlier work, we reported that 
postmortem examination revealed 100 to 
300 cubic centimeters of brown colored fluid 
in the abdomen, while the report of Andrews 
and Hrdina states that the abdomen contains 
300 to 500 cubic centimeters of exudate. If 
the source of this fluid is the circulating blood, 
it would represent approximately one-third to 
one-half of the total blood volume. Review- 
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ing our previous observations, we note a con- 
stant and pronounced fall in blood plasma 
volume following the operation. There is 
likewise a marked fall in serum volume and 
the percentage of fibrin in the blood is greatly 
increased. All these changes indicated that 
the blood becomes more concentrated follow- 
ing the operation. 


EXPERIMENTAL 


In Chart 1, the upper part is presented to 
show the marked decrease in plasma volume 
which follows the operation while the lower 
part of the chart records the drop in serum 
volume. 

Chart 2 is a record of the fibrin changes ob- 
served in 7 of the dogs following operation. 
In all cases studied, a rise in the percentage of 
fibrin was noted. 

These observations suggested to us the 
possibility that our animals died because of 
anhydremia. Therefore, we have tried to 
keep them alive by the administration of 
fluids in various media and by different chan- 
nels of administration. 

Effect of administering water by mouth. We 
have observed that the animals drank little, 
if any, water following operation. Therefore, 
in our first attempt to maintain fluid balance 
we encouraged the animal to drink water and 
in addition, we forced water through the 
stomach tube. The following animal illus- 
trates the results of forcing fluids by mouth: 


Dog 1. Male, weight 12.4 kilograms. Ether 
anesthesia; operation November 8, 9:00 p.m. 
Thirty-eight grams of liver were removed and drop- 
ped into the abdomen. Dog voided 100 cubic 
centimeters during the night. 

9:00 a.m. Drank 100 cubic centimeters water. 

9:15 a.m. Vomited water and undigested meat. 

9:20 a.m. 250 cubic centimeters water through 
stomach tube. 

9:35 a.m. Vomited 250 cubic centimeters water. 

10:00 a.m. 250 cubic centimeters water through 
stomach tube, vomited immediately 250 cubic cen- 
timeters water. 

10:45 a.m. 75 cubic centimeters water through 
stomach tube; retained. 

11:45 a.m. 100 cubic centimeters water through 
stomach tube; retained. 

1:45 p.m. Died (16 hours and 45 minutes after 
operation). 

Postmortem revealed 175 cubic 
fluid in belly, also fluid in stomach. 


centimeters 
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Chart 1. Decrease in plasma volume. 


It will be noted that the animal lived only 16 hours 
and 45 minutes and at the time of death had 175 
cubic centimeters of fluid free in the abdomen. 


Effect of drainage. Assuming that the 
autolysis of the free liver tissue liberated a 
toxic substance which killed the animals, we 
next tried free drainage by inserting drains at 
the time of the operation. The following 
animal illustrates the value of drainage: 


Dog 2. Male, weight 13.2 kilograms. Ether 
anesthesia; operation November 16, 9:00 p.m. 
Fifty-seven grams of liver were removed and dropped 
into abdomen; 1 cigarette drain and 1 perforated 
drain were inserted. Dog voided 100 cubic centi- 
meters of urine during the night. 9:45 a.m., died 
(12 hours and 45 minutes after operation) of re- 
spiratory failure; heart action strong and _ heart 
continued to beat for some time after death. No 
postmortem; dressing saturated. 


It will be noted that the animal died in 12 
hours and 45 minutes, which is one of the 
earliest deaths we have recorded. 

Effect of administering glucose solution in- 
travenously. Forcing fluids by mouth did not 
prove entirely satisfactory due to the fact 
that the animals vomited much of the fluid 
administered. Therefore, we next tried fluids 
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Chart 2. Fibrin changes. 


intravenously in the form of 6 per cent glu- 
cose. We used the Swan Meyer preparation 
for injection. Dog 3 illustrates the results. 


Dog 3. Male, weight 15.9 kilograms. Ether 
anesthesia operation November 18, 8:00 p.m.; 45.5 
grams liver were removed and dropped into the 
abdominal cavity; 110 cubic centimeters 6 per cent 
glucose were given intravenously while animal was 
on table. He voided 250 cubic centimeters during 
the night. 

8:30 a.m. 200 cubic centimeters 6 per cent glucose 
intravenously. 

10:30 a.m. 190 cubic centimeters 6 per cent glu- 
cose intravenously. 

10:30 a.m. Semi-liquid bowel movement tinged 
with blood. 

11:00 a.m. Voided 100 cubic centimeters. 

12:30 p.m. Died (16 hours and 30 minutes after 
operation). Total fluid given 500 cubic centimeters. 
Total fluid lost 350 cubic centimeters. 

Postmortem: 375 cubic centimeters very bloody 
fluid containing droplets of fat recovered from the 
abdominal cavity; omentum and peritoneum heavily 
injected with blood, as was mucous lining of stom- 
ach; also bloody fluid in stomach; free piece of liver 
and liver stump autolyzed, creamy in color, spongy, 
and emitted gas on pressure. 


It is interesting that this animal received 
500 cubic centimeters intravenously and 
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excreted 350 cubic centimeters; also, the 
amount of free fluid found at autopsy in the 
abdomen was 375 cubic centimeters, which 
is more than noted in animals which had 
received less fluid. 

Dog 4 is offered as a check and the results 
are essentially the same as for Dog. 3. 


Dog 4. Male, weight, 15.5 kilograms, was operated 
upon November 24, at 8:00 p.m.—6s5 grams of liver 
were removed and dropped into the abdominal cavity. 
140 cubic centimeters 6 per cent glucose intravenously 
was given while on the table. Pan emptied in morn- 
ing, 200 cubic centimeters bloody fluid, high specific 
gravity. 

8:15 a.m. 125 cubic centimeters 6 per cent glucose 
intravenously. 

8:30 a.m. Drank 75 cubic centimeters water. 
Restless and whining, evidently in pain. 

9:00 a.m. Resting quietly. 

9:25 a.m. Drank 80 cubic centimeters water. 

9:50 a.m. Drank 60 cubic centimeters water. 

10:30 a.m. Drank 60 cubic centimeters water. 

10:35 a.m. Vomited 60 cubic centimeters. 

11:00 a.m. 240 cubic centimeters 6 per cent glu- 
cose intravenously. Pan emptied, 310 cubic centi- 
meters less color than in morning. 

1:oop.m. Pan emptied, 150 cubic centimeters. 

1:10p.m. Died (13 hours and 10 minutes after 
operation). Total fluid intake 780 cubic centimeters; 
fluid loss 720 cubic centimeters. No autopsy. 


Effect of gum acacia administered intra- 
venously. Our postmortem examinations led 
us to believe that the excess fluid appearing 
in the abdomen was due to a marked increase 
in the permeability of the abdominal viscera. 
We next tried gum acacia solutions in an 
attempt to hold the fluid in the circulation. 


Dog 5. Female, weight 11 kilograms. On Decem- 
ber 8, 8:20 p.m., under ether anesthesia, 61 grams of 
liver were removed and dropped into the abdominal 
cavity under the spleen. 

8:30 p.m. 103 cubic centimeters gum acacia! were 
given intravenously. 

8:30 a.m. 160 cubic centimeters gum acacia were 
given intravenously. 

8:30 a.m. Voided 30 cubic centimeters clear, 
straw colored urine; normal odor. 

10:45 a.m. Liquid stool. Out of cage, walking 
around laboratory. Drank 100 cubic centimeters 
water and vomited immediately. Vomitus clear 
and contained clear thick mucus. 

11:50 a.m. go cubic centimeters gum acacia were 
given intravenously. 

1:00 p.m. Pan emptied, 40 cubic centimeters thick 
dark fluid. Condition seems good. 


1 Eli Lilly’s gum acacia was used in 6 per cent solution, diluted with 
sterile physiological salt solution. 
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2:30 p.m. Drank 60 cubic centimeters water. 

3:30 p.m. Condition seems good. 

3:45 p.m. Animal in much worse condition. ‘Two 
cubic centimeters adrenalin were given subcuta- 
neously with no improvement; 1 cubic centimeter 
adrenalin was injected directly into the heart. 
Respiratory failure, artificial respiration with 
bellows. 

1 cubic centimeter adrenalin in heart. ‘Tempo- 
rary recovery. 

4:10 p.m. Died (19 hours and 25 minutes after 
operation). Total liquid intake 513 cubic centimeters. 
Total liquid output 170 cubic centimeters. 

Postmortem: 375 cubic centimeters dark red fluid 
recovered from the belly cavity; free piece of liver 
autolyzed and contained gas; peritoneum and 
omentum congested and hemorrhagic; viscera, pale. 


Again it is noted that the animal received 
more fluid than excreted and, also, that the 
abdomen contained a greater amount of free 
fluid. 

DEDUCTIONS 


In reviewing our experiments on this sub- 
ject, we are impressed by two facts: first, 
the blood studies show a decrease in plasma 
volume; and, second, postmortem examina- 
tion always reveals free fluid in the peritoneal 
cavity. We freely admit the presence of a 
gram-positive anaerobic bacillus; however, 
we do not believe it causes the death of the 
animals by producing a septic peritonitis. 
In our original paper, we stated that there was 
no indication of a septic peritonitis; and such 
peritonitis as is present should be considered 
as chemical. 

We now are of the opinion that the sectioned 
liver undergoes autolysis and during the 
process a substance is liberated which causes 
a chemical peritonitis; the condition then be- 
comes one of increased permeability with the 
passage of fluid and bacteria into the peri- 
toneal cavity. This interpretation agrees with 
the findings of Andrews and Hrdina who 
found that the reaction could be provoked by 
the implantation of sterile material. 

The fluid lost into the abdomen is doubtless 
sufficient to cause circulatory disturbances; 
however, we have not been able to prolong 
life by administering fluids intravenously. 
We believe that the failure to prolong life by 
such means is attributable to the enormous 
increase in permeability of the abdominal 
viscera. 























CONCLUSIONS 


1. Liver tissue undergoing autolysis within 
the peritoneal cavity liberates a substance 
which causes a chemical peritonitis which is 
accompanied by a marked increase in perme- 
ability of the abdominal viscera. 

2. Free fluid is always present in the peri- 
toneal cavity of dogs dying from autolysis of 
liver tissue. The amount of free fluid usually 
being equal to one-third to one-half of the 
total blood volume. 

3. Accompanying the migration of free 
fluid into the peritoneal cavity there occurs a 
marked blood concentration. 

4. The institution of abdominal drainage, 
following operation, has shortened rather 
than prolonged the lives of the animals 
studied. 

5. Forcing fluids by mouth and _intra- 
venously did not materially lengthen the lives 
of any animals studied. 
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Irs CAUSES AND TREATMENT BY PROLONGED ARTIFICIAL RESPIRATION; REPORT OF SIXTy-SIx CASEs 
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GALVESTON, TEXAS 
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r | \HE present report concerns 66 infants 
who failed to breathe promptly at 
birth and were given prolonged arti- 

ficial respiration. Record was made of their 

breathing activity both before and after the 
start of treatment, and in those cases in 
which death occurred, necropsy was per- 
formed when possible. The circumstances 
surrounding each case were studied to deter- 
mine the cause of the respiratory difficulty, 
and the response of the patient to treatment. 

The observations were made in the Hos- 
pital of the University of Pennsylvania and 
in the Philadelphia Lying-In Hospital, where 
the 66 treated infants represented 3.6 per 
cent of all live births." 

The indications for treatment were absence 
of any breathing activity (as a result of 
which a number of stillborn infants were 
unintentionally treated), or very feeble and 
infrequent breathing attempts. 

The treatments were given by means of a 
Drinker respirator (Fig. 1), the construction 
and mode of action of which are evident from 
the following brief description: 

The patient is placed in a metal box or 
respirator with his head protruding from one 
end through a snugly fitting rubber collar. 
When the respirator is closed the body is 
in a relatively air-tight container, with the 
head exposed to room air. By means of an 
electrically driven air pump and_ valve 
arrangement, changes of air pressure are in- 
duced within the respirator. Thus, moder- 
ate degrees of accurately measured negative 
pressure are made to alternate rhythmically 
with atmospheric pressure. When negative 
pressure is applied, air at atmospheric pres- 
sure enters the respirator through the nose, 
mouth, and trachea; it enters the lungs and 
the chest expands. When the negative pres- 


1'The authors are indebted to Drs. Edmund B. Piper and Norris W. 
Vaux and their associates for the privilege of reporting the present case 
studies. 





sure within the respirator returns to normal, 
the elastic recoil of the chest produces 
expiration. 

All treatments were started within 10 
minutes of birth, and in most cases within 5 
minutes or less. Variation in the length of 
this time interval had no appreciable in- 
fluence upon the mortality rate. 

After the respirator was started, the in- 
fant’s respiration was watched closely. The 
respiratory movements could be observed by 
watching the infant’s head outside of the 
respirator tank, or the chest movements 
through the celluloid windows of the machine. 
Two chief types of breathing were observed. 
The first breathing attempts, as a rule, were 
spasmodic, infrequent, and feeble, and for the 
sake of conciseness may be described as 
inadequate breathing. If normal or adequate 
breathing developed, the earlier breathing 
gradually changed and became more frequent. 
and less spasmodic. Treatment was main- 
tained until the earlier type of breathing 
changed to normal or until death took place. 
Death was determined by cardiac ausculta- 
tion, after stopping the motor and opening 
the respirator. 

Respiratory power. The respiratory power 
of the 66 infants (Tables I and IL) may be 
summarized as follows: Fifteen infants failed 
to breathe at any time, though the hearts of 3 
were known to be beating after birth. Five 
breathed before, but never after, the start of 
treatment. Of the remaining 46, which. 
breathed at least once during treatment, 39 
developed finally an adequate degree of 
respiratory activity. Of these, 30 survived 
and g died in the hospital. 

The influence of artificial respiration. The 
first visible effect of the operation of the 
respirator, in many cases, was a decided 
change in the frequency and vigor of the 
spontaneous respiratory movements, when 
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TABLE I.—PATIENTS DISCHARGED HOME ALIVE 


Summary of circumstances surrounding birth and treatment of 30 infants who failed to breathe promptly and were 
given prolonged artificial respiration in Drinker respirator, and who were discharged home alive. 














































































































































































































| ns | 
serial | Hospital : Bert, | Byes | "said nnn the | Bete | Deron | Conn 
No. | number Delivery before — Bh mod oe | ment in | vation; | observa- 
Ib. | 0z. treaGnent | birth | treatment | treatment a | days | on 
I 7508L | Spontaneous vertex 6 | 8 Fair | 10 i | 4 co. x. ; “a a | Alive 
7 2 7800L Spontaneous vertex 5 12 Poor | 2 | 3 | = zx = " - ~~ Alive - 
3 8258U | Spontaneous vertex 4 | 12 I | 5 . 15 20 wa 95 _ 7 i ” Alive - 
4 4689L_ | Low forceps 6 | 9 Gasps 5 | "+ | 8 ae 8 7 : (| «(Alive 
5 7440L_ | Low forceps 7 3 a Fair | 7 2 10 ‘a 20 j - ~ | Alive ti 
6 4424L_ | Low forceps 6 | 13 Boor | re i I | 10 i 10 i 4 am * Ales 
7 7572L_ | Low forceps 8 4 Few gasps r 38 | Din . | Y os ae 7 +e Allee 
8 5350L | Low forceps re 4 2 gasps | 8 a I | 7 pais S oe 3 a “Alive . 
9 | 8384L | Low forceps 5 2 i Gasps | 4 I | 7 € | 4 6 a ia n “Alive . 
10 7792U_ | Low forceps 8 | ° y None = 8 |. I va 5 “a I — ; Alive 
II 7372L | Low forceps 6 | 15 | Poor im § ep 2 = | 5 7 " an - ” Alive 
12 8s500L | Low forceps 5 [x | Poor a | 7 a! | ties it 7 ) 7 sx a Alive 
13 8411L_ | Low forceps es - Gasps a 9 se ~ |  g os i 5 I Alive 
14 8454L Low forceps red ° i Poor : im - + Li —* 4 13 14 o Aliw 
15 8446L Low forceps Pee 9 a Poor Be : e  * ; te 10 ci) F . Alive 
16 3377L_ | Mid forceps 6 | ° Gasps i a mi te + | 7 ts | - 15 i ee “Alive 
17 | 8252L | Mid forceps  sgesp | os) a Y " II fs . ~~ Alive 
; 18 7236L | High forceps | : ss r .< ; 10 F ” Alive = 
19 | 8055U | High forceps : | rer ae a2 | Alive | 
20 7055U | High forceps | i s 5 17 i Alive 
21 7901U | High forceps 8 | 8 2 gasps | 5 | ? | 7 5 I ‘ Alive ; 
7” 22 | 8355L | Spontaneous breech 5 4 a ~~ Gaspe 4 | o7 | ‘_ — 25 19 Alive 
- 23 2460L | Version 5 3  § gasp | I a jasc I | "96 - 7 sie 26 Alive 
24 7055L | Version, A.C.H.F.* 7 6 | Gasps | mi ca was as 5 “| ae ‘a Alive 
25 5184L | Version, A.C.H.F.* 6 ° Gasps_| 7 5. on 2 7 ae 1 | ‘2 ‘ “Alive 
26 | 7571L | Version, A.C.H.F.* e {a6 Poor - mac aa ia oe | 10 a a 10 : 13 “Alive P 
27 | 7807L | Version, A.C.H.F.* 6 | 6 | Poor - i= £ a oe 2 | —) F 3 ie Alive. 
28 7705L_ | Cesarean 6 ° | Poor | 8 ie "2 ; | 15 : 19 5 Ale 
20 8301L_ | Cesarean 6 | 13 | Gasps | 5 | 2 = _ | 15 , y 1 5 7 BR Alive 
30 8161U | Cesarean ee | 9 | None 7 5 4 7 ; "7 7 7 Alive ; 











*A.CHF., after coming head, forceps. 
such had occurred before the treatment was breathed spontaneously, and some who gave 
started, whereas just prior to the beginning only an occasional gasp. In none did a 
of treatment no appreciable change had normal type of breathing ever develop, and 
taken place. all died while under treatment. The heart of 

In the presence of extremely inadequate one infant which never gasped, was beating 
spontaneous breathing and apnoea, the treat- 23 minutes after the start of treatment. 
ment had a decidedly beneficial influence Another infant, which gasped before the 
upon the duration of heart action. Informa- start of treatment, but never thereafter, 
tion was secured concerning the cardiac exhibited heart action 21 minutes later. A 
action of 8 infants, some of whom never third, which also never gasped after the start 





































































































































































































*A. C. H.F., after coming head, forceps. 
tFew minutes. 


SURGERY, 








GYNECOLOGY AND OBSTETRICS 


TABLE II.—STILLBIRTHS AND DEATHS IN HOSPITAL 


Summary of circumstances surrounding birth and treatment of 36 infants who failed to breathe promptly at birth and 
were given prolonged artificial respiration in Drinker beapirator, and who were either stiliborn or died i in ees ante 


















































































































































































































































































































































































































































































































































«ie | | 
: 2 ~5 le 2gfé |Duration| 
| Birth | Fe | 82/25 [2S 13 lofobser-| z 
| weight | g& B23 [se | & Icon | a Method 
Delivery ss oe 8. 4 #5 | Se S s Cause of death it A 
35 I7—| £2 | £s|Bse/829| 2377122 . 
a . || 32 | $3 |238] 235] 22 lelelal Se 
1 | 6838L |Version, A.C.HF.*| 6 12 " ~ None 8 | None | None | 118 [ | al I10| Dead|Cerebral hemorrhage with tentorial tear |Necropsy 
ay _7053L |Breech r % 3 gasps ie “2 3 | None | 46| | (46 46} | Dead |Cerebral hemorrhage with tentorial tear Necropsy 
3 "8077L |Version, A.C.H Ft 1" 3 | Poor Gere None None | 10 ae |r| ‘Dead|Cerebral hemorrhage with tentorial tear Necropsy 
“418 ey Version Ta | I gasp a2 | ? | None | sr Te Dead|Cerebral hemorrhage with tentorial tear| Necropsy 
ss | 8168U |Breech, A.C.H.F. * rs 1. | None 2 | None ‘None | 45 | | |4s| Dead Cerebral hemorrhage with tentorial tear Necropsy 
~ 6 | 7027 [Breech 6 "8 | None 2 | None ‘None | 08 | | 1|38) Dead |Cerebral hemorrhage Necropsy 
7 | 6 6 707L |V Version, A.C.HLF.* . rola | None ; rf a None | None | 125 | | 2| s|Dead|Cerebral hemorrhage Necropsy 
8 | 7668L [High forceps F ly | 3 gasps es None | None} 9 [| [9 Dead| Cerebral hemorrhage Necropsy 
y "81971 |Spor |Spontaneous vertex ra 4 ; l > gasps ms None | None gy | ! Iss| Dead | Cerebral hemorrhage Necropsy 
“10. 7738L |Low forceps Fs 4% Normal 12 8 as | as| | slsol Dead/Cerebral hemorrhage Necropsy 
7 oT ae | eae 
11 | 8613L |Spontaneous vertex} 2 | 2 | gasps 5 % |None} 110 | | 1\50) Dead|Cerebral hemorrhage Necropsy 
ee | 8013U |Low forceps | 6 ry ‘Nene P| ‘Nene | None | ? | [ |? | Dead| |Cerebral hemorrhage Necropsy 
“33 | 8219U |Mid forceps * | 6. rag 5s | None [None| so | | | |sol Dead) Cerebral haemorrhage Necropsy 
ry “6975U Low iocgs 6 | ‘eg None 2 | None. | None | 24 | | {asl | Dead| Cerebral hemorrhage Necropsy 
“as | 8067L |Version, A.C.H.F.* “8 | = | None 2 41 | None | 161 | | 2/23} | Dead] |Cerebral hemorrhage Clinical 
ny 8073U |Low forceps ry Pr? Meme | 2 Nene None | 30 | lool Dead |Cerebral hemorrhage Clinical 
“a7 | 7917U |Breech, A.C. HFS rs 13 None mers None | None | 8o | | af ene |Cerebral hemorrhage Clinical 
“38 | 5774L |Version, A.C.H. LF.* r * ’ None I | None None 4 | | 4| Dead} |Cerebral haemorrhage Clinical ; 
19 | 6869L |Version, A.CHF.* Ss 1% Poor tz 2 % s | 10 [roll Dead|Cerebral hemorrhage Clinical 
ry 7934L |Breech 13 Poor 7 A St) ia: | | o| o| Dead|Prematurity Necropsy 
21 | 7953L |Version, A.C.H.F.* a x | None aes lee | 30 | I's 5| 38 Dead| |Prematurity Necropsy 
Pa 6222L | Version te “7K 2 cries 5 2 ; 21 eel | F 4|20| Dead|Prematurity |Necropsy 
‘2 2574L |Version ls 5 52 gasp | " 4 2 Te | 55 | \ral | Dead |Prematurity Necropsy 
-. 7252L |Spontaneous vertex ry 1534], “Gasps are ? ‘i 5 | 25 '17| 0| o| Dead|Prematurity |Clinical 
25 | yo42L |Breech "eter | Seer - oe | 30 | |16|50| Dead|Prematurity {Clinical 
26 | 7691L |Low forceps PF | 3% ' None as # I 75 | 240 | s| | o| Dead|Prematurity |Clinical 
27 | 7548L |Breech | Py 74 Poor | 5 3 [| 4 | as] | oss] Dead} \Prematurity plus lobar pneumonia 
“28 ‘see ew forceps ' 9 | 2 "Maes | 3 | None) None = Lt |r| Dead Prolonged labor \Necropsy 
=) 7463L |High forceps | 7 15 | Poor Tg | ? ‘None | 70 | ir 1|35| Dead| |Prolonged labor \Clinical 
30 | 8 8063U 63U |Mid forceps ie “| 6 | "'s None vie 2 | None | None oe is Dead|Prolapsed cord Necropsy 
“st 7045L Spontaneous verter] 7 7 S| Poor ~~ | None | None | 65 |_| zles|Deaa| Prolapsed cord |Necropsy 
“self 7596L_ [Breech, AC. HF | 6 7 ; | None . | None | None | ar || [se Dead |Prolapsed cord [Clinical | 
‘el | 7522 |Breech, AC HE "1G : | None | 3 |e None None | 25 | ze “has/] Dead| Stillbirth ; |Necropsy 
34 | 7! 7872U |Low forceps |. 5 r2 ‘ene | : None | None | 36 | | ~[s7| Dead Stillbirth - Necropey 
35 | 7018L |Spontaneous vertex *y 10% Fair 4 is ie og “a1 | BI '25| Dead Maternal toxemia |Clinical 
“36 | 7197L ‘|Spontaneous’ vertex ry 1 ; Poor t : 14 eel ac | lee Asphyxia—cord tight around neck (Clinical 




















TABLE III.—TIME OF ONSET OF NORMAL 
RHYTHMIC BREATHING 


Showing the number of infants who did not breathe 
promptly at birth, and were given prolonged artificial 
respiration, arranged to indicate the amount of treatment 
required before normally rhythmic breathing began. Note 
that death in hospital followed when normal breathing 
failed to begin within 25 minutes of treatment, and that 
1 patient required 75 minutes of treatment before normal 
breathing developed. 

Lived to Died in 


Minutes of treatment go home hospital 


EO Be int. 605 ese hsiuw eevee enw sews 7 4 

Se Latah sRGr chased hin eaten whale II re) 

(bo agar ear er ear we eee eae 7 ° 
i CAME coe ae arate e eee are ee 2 ° 
BE OD BG an eine esse anes was eeesn ee 2 I 
Se aie wlalei ae hans. pew a Sate Relee ° ° 
EE RPan en Bien ake a ee ars ara a ° ° 
Sp MURINE a GR oe kk Wie-¥ oS RA te 6s OE ° I 
oO) eT eee Cee ere er ° I 
Ee Oe anne ee ee ane ear a aie ara it ° ° 
Re Re ha Gna 08 6 ais bee are he wa Se oreo HAC ° I 
ALOE 9a TNS ooo ioe da wares eeee ee as ° I 
29 9 


of treatment, showed heart action 50 minutes 
after the onset of the treatment. How long 
the hearts of these infants continued to beat 
following their last examination cannot be 
stated, since the respirator was not opened 
again in each case, until death had taken 
place. The necessity of stopping the treat- 
ment in order to auscult the heart, accounted 
for the small number of observations made 
upon this aspect of the patient’s response to 
treatment. 

Time of onset of rhythmic normally frequent 
breathing. The time of onset of normal 
breathing of 38 infants is recorded in Table 
III. From a study of this table it is evident 
that ultimate survival did not occur if more 
than 25 minutes of treatment were required, 
though 4 infants which needed longer treat- 
ment, lived for some hours or days. Another 
point of interest is that normal breathing of 
1 of 3 infants did not develop until 1 hour 
and 15 minutes of treatment had been re- 
ceived. The 2 other infants did not breathe 
normally for periods of 43 and 54 minutes, 
respectively. The first and last died of pre- 
maturity, the second of cerebral hemorrhage. 

Infants which breathed adequately and died. 
Information is given in Table IV regarding 
11 infants which finally breathed adequately 
in the respirator, and then died before leaving 
the hospital. Of the 11 infants, 10 were pre- 
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TABLE IV.—INFANTS DEVELOPING ADEQUATE 
RESPIRATORY ACTIVITY BUT DYING IN 
THE HOSPITAL. 


Showing the number of infants who developed an 
adequate respiratory activity while receiving artificial 
respiration but who died in the hospital. Note the low 
birth weights in this series, and the fact that 3 lived for 
24 hours or longer. 





























(maternal) 


Session Weight Duration of life : 
Cause of death 
Ibs. oz. days | hours | mins. 
I 3 4% 5 | so.) C. 
ig 5 1% 10 46)| C. EL - 
3 i “3M I . Premature 
4 3 j 2 = 5 38 Premature ’ 
gs | 2 | 4 | 20| Premature — 
6 2 3 14 | os Premature 
7 | 2 fas] a7. | Premature 
8 2 | II ; 16 50 Premature y 
9 7 | 4 | 3% ; 5 - ad _ | Premature a 
7 Io | a | 7%, | iy 4 54 | Premature 
II ; | 5 | 1084 d | 8 | 25 | Toxemia - 
| 











*C. H., Cerebral haemorrhage. 
mature and weighed less than 5!4 pounds. 
All lived 4 hours, and 3 lived more than 24 
hours. Death in 8 cases was the result of 
prematurity. 

Causes of respiratory difficulty. Of the 66 
treated infants, 30 were finally discharged 
home alive (Table I) and the remaining 36 
were either stillborn or died in the hospital 
(Table II). The reasons for the respiratory 
difficulty in these 66 infants, which require 
certain explanations, are recorded in Table V. 

The causes of the difficulties of the surviv- 
ing infants are based upon clinical examina- 
tion alone, whereas those of the stillborn and 
dead infants are based also in part on necropsy 
findings. If 2 or more causes operated, only 
the most likely one is given in Table V. 

From a glance at this table it will be seen 
that the majority of the 66 infants suffered 
from narcosis, or from injury due to delivery, 
from both breech delivery and forceps opera- 
tions. These three factors were responsible 
for 42, or 63.6 per cent, of the respiratory 
disturbances. 








TABLE V.—CLINICAL REASONS FOR 
RESPIRATORY DIFFICULTY 


Showing the clinical causes for respiratory difficulty of 
66 infants who failed to breathe promptly at birth. 
Note the large numbers suffering from narcosis and 
operative delivery. 


Number of 
Cause infants 

PR ae rn ce co iy okie cng Semen 16 
NO OSS ES SE ee eee 14 
I ys ode eek kcabeuwaare ss 12 
ee Maeve thse bceeuws 8 
UME POLES chassis naeeaec cue 6 
SR ek ch wit kia elwibin oes ewes 4 
a eee rn * 
Enlarged thymus gland.................... I 
Premature separation of placenta............ I 
Oe eS SS ee ree I 

BUM exc csnakehinnkscbuston sovle eiedonniere 66 


In the case of the 30 infants which went 
home alive (Table I), 3 suffered from injury 
during version and breech extraction, 6 from 
injury during forceps delivery. Five infants 
suffered from: enlarged thymus (1), prema- 
ture separation of the placenta (1), prolonged 
labor (1), and cord about the neck (2). The 
remaining 16 infants (Tables V and VI) 
suffered an asphyxia due to the use of nar- 
cotics; at least no other cause could be found. 
Since the dosages were not excessive, it is 
believed that the short time intervals be- 
tween treatment and birth account for the 
infant’s respiratory difficulties. 

Of the 36 infants which did not survive 
(Table II), 19 suffered cerebral injury; most 
of these patients (14) came to necropsy. 
Since the injuries occurred during delivery, 
these deaths are attributed to the operative 
interference, and are so classified in Table V. 
With these explanations the clinical diag- 
noses in Table V will be understood. 

Mode of delivery. The majority (57 or 
86.5 per cent) of the 66 deliveries required 
operative interference (Table VII), breech 
presentations being included in this group. 
There were only g spontaneous vertex 
deliveries in the entire series. The mortality 
of the infants delivered by the breech was 
twice that of those delivered by forceps. 

Relation of prematurity to survival. Of 21 
infants which weighed less than 514 pounds, 
7 (33.3 per cent) were discharged home alive, 
whereas of the remaining 45, which weighed 
over 5)4 pounds, 51.1 per cent survived. 
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TABLE VI.—SURVIVING INFANTS 


IN WHOM 
THE ASPHYXIATION CAN BE ATTRIBUTED 
TO NARCOSIS. 


Showing the amount of narcotic and the interval be 
tween administration and birth, for 16 infants who failed 
to breathe promptly at birth, and were given artificial 
respiration. No other cause for respiratory difficulty could 
be determined. All 16 infants survived. 


Length of time 
given before 
delivery 


Dose of drug 


| 
Serial | 
No. | 








1 | Morphine sulphate gr. 4 | 3 hr. 25 mins. 
Magnesiumsulphate (50%) 2c.cm.| 
Morphine sulphate gr. 14 
Scopolamine gr. 1/200 





4 hr. 30 mins. 


NS 





| 
3 | Sodium amytal | 3 hr. 45 mins. 











4 | Morphine sulphate gr. 14 1 hr. 15 mins. 
Magnesiumsulphate (50%) 2 c.cm. 
‘ | Morphine sulphate gr. 1/6 2 hr. 





6 | Morphine sulphate gr. 1/6 


1 hr. 30 mins. 
Scopolamine gr. 1/200 





Scopolamine gr. 1/100 





7 | Morphine sulphate gr. 1/6 | 2 hr. 30 mins. 
| 
| 
| 


8 | Morphine sulphate gr. 1/6 1 hr. 25 mins. 





9 | Morphine sulphate gr. 14 2 hr. 30 mins. 
Scopolamine gr. 1/200 





2 hr. 50 mins. 


2 hr. 


10 | Morphine sulphate gr. 1/6 





11 | Sodium amytal gr. vi 18 mins. 
Morphine sulphate gr. 1/6 
Scopolamine gr. 1/100 





3 hr. 50 mins. 


Ne 
~~ 


12 | Morphine sulphate gr. 
Scopolamine gr. 1/200 





3 hr. 50 mins. 


\e 
~~ 


13. | Morphine sulphate gr. 
Scopolamine gr. 1/200 











Ne 
~~ 


14 | Morphine sulphate gr. 1 hr. 32 mins. 


| Scopolamine gr. 1/200 





15 | Morphine sulphate gr. 1/6 20 mins. 








“eo 
N\ 


16 | Morphine sulphate gr. 2 hr. 30 mins. 
Relation of pre-treatment respiratory activity 
to survival. The nature of the respiratory 
activity before birth is recorded in Table VIII. 
In 21 instances no breaths were observed. Oi 
these infants, 15 never breathed, even after 
the start of treatment, whereas 6 did so 
during that period. Three of the 6 survived. 
Gasping respiration was noted in one-third 
(22 cases) of the infants, and of this number 

















TABLE VII.—MODE OF DELIVERY 


Showing the mode of delivery of 66 infants who failed 
to breathe promptly at birth and were given prolonged 
artificial respiration, and the number of infants discharged 
home with their mothers. Note the small number dis- 
charged home alive following breech delivery. 


Number 
is- Per cent 
Number of charged discharged 

Delivery infants alive alive 

eee | re 29 (100%) 18 62 
Breech (including versions). 25 (100%) 6 24 
Spontaneous vertex........ 9 (100%) 3 33 
Cesarean operation........ 3 (100%) 3 100 
WOE = sic tissieasowiss 66 (100%) 30 45.5 


TABLE VIII.—BREATHING ACTIVITY 
BEFORE START OF TREATMENT 


Showing the nature of the breathing efforts before 
start of artificial respiration of 66 infants who failed to 
breathe promptly at birth, and the number of them dis- 
charged home alive. Note the small number surviving, 
of those who failed to breathe at all before the start of 
treatment. 

Infants discharged 
home alive 


Nature of breathing Number of Num- Per 


before entering respirator infants ber cent 
| ee ee eee 22 15 67 
BUND nis GSioiaea Sishaladis wales 21 3 ie 
PDR d oR abrs Na Sag A Ree eK n 17 9 53 
ERA ec stanagdew nate danreews 3 2 66 
EE a a ae ee I I 
Normal for only few minutes... I ° 
i Sa ae a I ° 


15, or 67 per cent, survived. In the group in 
which the breathing was recorded as poor (17 
cases), the salvage was not as good (53 per 
cent) as where it was gasping in character 
(salvage 67 per cent). 

Analysis of deaths. Thirty-six infants died 
(Table II) and necropsies were performed 
upon 24 (Table IX). Fifteen of the 36 were 
stillborn. The causes of the stillbirths were 
as follows: cerebral hemorrhage, 10; pro- 
lapsed cord, 2; unknown, 2; prolonged 
labor, 1. 

Cerebral injury accounted for 19 (52.6 per 
cent) of the 1o stillbirths and 9 deaths, being 
confirmed in 1o cases by necropsy. Of the 9 
infants with cerebral injury which breathed, 
only 2 developed an adequate degree of 
breathing, 1 living 5 hours, and another, 
10 hours. 

In 5 (one-third) of the cerebral injury cases, 
which came to necropsy, tentorial tear was 
observed. The delivery in each case was by 
the breech. 





MURPHY AND SESSUMS: ASPHYXIA NEONATORUM 





437 


TABLE IX.—CAUSES OF DEATH 


Showing the causes of death, based on both clinical 
and necropsy material, of 36 infants who failed to breathe 
promptly at birth and were subjected to artificial respira- 
tion. The pathological diagnosis is recorded wherever pos- 


sible. Note the high incidence of cerebral hemorrhage. 
Numbe 
Number 0 
Cause of death of infants necropsies 
Cerebral hemorrhage......... iste, Be 14 
Prematurity alone............. : ’ 4 
Prematurity with lobar pneumonia. . . I I 
PROG COME o.oi5 oi ccs bs sce ss ene nis 3 2 
PYGIOGNGE TADOTS, oo occ sacicens relene 2 I 
MEINE ficscroaren/a sion ts newsawaren's 2 2 
Diaterial tORGMIAs ccs dca is sees I ° 
Asphyxia (cord about neck)......... I ° 


OBSERVATIONS MADE FROM STUDY 


From this study certain observations re- 
garding the cause of immediate respiratory 
failure at birth, and the response of the 
patients to treatment, stand out. 

Narcosis appears to be the most common 
single cause of respiratory difficulty, though 
when the various forms of operative delivery 
are grouped together they far outweigh it. 
The importance of the maternal narcosis, 
especially if operative delivery is to be 
employed, therefore should not be under- 
estimated, and if possible such maternal 
treatment should be reserved for the earlier 
part of labor, being given not later than 4 
to 5 hours prior to the expected time of 
delivery. Otherwise, the influence of the 
narcotic upon the infant, especially if opera- 
tive delivery is required, may be just sufficient 
to throw the balance to the wrong side, even 
though every effort is made to conserve the 
infant’s life. 

The influence of operative delivery upon 
the infant’s respiratory activity, whether the 
delivery is by the breech or by forceps, is 
quite evident, and the high mortality fol- 
lowing breech delivery as compared with 
forceps delivery is also apparent, especially as 
this form of delivery appears to be followed 
by the most severe type of intracranial 
injury. 

Prolonged artificial respiration, by the use 
of the Drinker machine, has distinctly a 
beneficial effect upon respiration, and in all 
probability a life saving one, though an 
exact measure of this part of its value is 
necessarily impossible in view of the varied 





Fig. 1. Showing Drinker respirator, side view and top 
open, for the prolonged artificial respiration of newborn 
infants. The rate and depth of artificially induced breath- 
ing, induced by the rheostat controlled motors, air pump, 
and valve shown on the right, are registered by the 
manometer seen in the center of the picture. 


and serious conditions to be found in the 
patients treated. It appears to have a 
stimulating effect upon the respiratory activ- 
ity of infants who are not extremely deeply 
asphyxiated, and apparently is capable of 
maintaining cardiac action for long periods 
in infants more deeply asphyxiated. 

As far as can be learned, it has no injurious 
effect upon the infant and appears to be 
exceedingly gentle in its action. This latter 
fact is exemplified in the following experience 
in the University Clinic: 

An infant weighing 1 pound and 11 ounces 
at birth, became cyanotic and _ stopped 
breathing 24 hours later. He was placed in 
the respirator and given artificial respiration 
continuously for 6 hours and 33 minutes 
during which time he gasped 326 times, or 
approximately one breath every 72 seconds. 
Death finally occurred. 

In general it may be said that the respira- 
tor is of greatest value in the treatment of 
infants suffering from excessive narcosis and 
in aiding those which are premature, since 
the former show the lowest mortality, and 
the latter also appear to survive their im- 
mediate asphyxia though they may not al- 
ways live a long time after birth. There is no 
contra-indication, however, to employing the 
method in the treatment of every infant who 
fails to breathe promptly at birth, with the 
hope that by its aid some of them may survive 
this critical period. 
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Some of our earlier observations dealing 
with the treatment of asphyxia neonatorum 
by the use of the Drinker respirator, lead to 
the conclusion that negative pressure, with- 
out the use of an alternating positive pressure 
but alternating with atmospheric pressure, is 
sufficient to bring about an adequate degree 
of pulmonary ventilation. During the pres 
ent study, in the presence of moderate 
degrees of asphyxia, negative pressure alone 
was found to be quite efficient. However, in 
certain cases of very severe asphyxia this 
was not the case. Accurate measurement of 
the air moving to and from the lungs of 
some deeply asphyxiated infants, with the 
respirator running, and experimentation with 
the use of an alternating positive pressure, 
indicated that, in these cases of severe asphyxia, 
the added use of positive pressure is advan- 
tageous instead of alternating the negative 
pressure solely with that of the atmosphere. 
As a result of these observations, it is believed 
advisable always to use both negative and 
positive pressure, whether the asphyxia is 
mild, moderate, or severe in degree. It has 
been found advisable also, from experiments 
upon asphyxiated cats, never to allow the 
positive pressure to exceed that of the 
negative pressure, and preferably to usc 
both at the same level. The changes in the 
machine necessary to the proper use oi 
positive pressure with negative pressure, are 
very easily made, directions for which can be 
secured from the manufacturer. 

Concerning the proper duration of pro 
longed artificial respiration for asphyxiated 
infants, it is deemed advisable to continue 
treatment for at least an hour, or until death 
takes place. Although ultimate survival is 
rather unlikely, if normal breathing does not 
develop within the first 30 minutes, it cannot 
yet be stated that infants which fail to breathe 
normally for the first time after that period 
has elapsed, will necessarily shortly die. If 
the infant is premature it is best to keep it in 
the respirator a matter of days, or until it is 
well past its last attack of respiratory weak- 
ness, cyanosis, or apnoea. By so doing, if con- 
stant attendance is maintained, subsequent 
attacks of a serious nature, may be promptly 
and adequately treated (as some of us have 
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already witnessed) and a life be saved which 
otherwise might be lost. 


SUMMARY 


1. The causes of respiratory difficulty of 
66 infants which failed to breathe promptly 
at birth are recorded and also their responses 
to prolonged artificial respiration. 

2. Fifteen infants never breathed; 21 
breathed before or during treatment, only to 
die in hospital, and 30 infants were discharged 
home alive. 

3. The commenest cause of respiratory 
difficulty was narcosis. 

4. Breech delivery was followed by the 
greatest number of deaths, and by the most 
extensive cerebral injuries. 

5. The Drinker respirator exhibited a 
stimulating effect upon respiratory activity, 
and made possible prolonged heart action. 

6. Patients who required artificial respira- 
tion for more than 20 minutes, were dis- 
charged home alive; patients who failed to 
breathe normally during the first 35 minutes 
of treatment, in fact, 1 patient during the 
first 75 minutes, lived for several days. 
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7. The premature infants and those suf- 
fering from narcosis exhibited the best 
response to prolonged artificial respiration. 

8. Patients failing to take a single breath 
before the start of treatment exhibited a 
high mortality. 

9. The chief cause of death was cerebral 
hemorrhage, prematurity being next most 
common. 

10. Suggestions are offered concerning the 
details of treatment by means of the Drinker 
respirator, and a modification in the running 
of the machine is recorded. 


The authors are indebted to Miss Katharine Schlegel, 
R.N., of the Philadelphia Lying-in Hospital, for her in- 
valuable aid during the period of the investigation in 
transcribing and recording data. 
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ganisms have repeatedly been demon- 

strated in the various body secretions 
such as the urine and the feces, the bile, the 
mucus, the sweat, the milk, the saliva, in 
pleural and peritoneal effusions, in the spinal 
fluid, and in the semen. The question as to 
whether bacilli can be excreted by, and pass 
through, the normal kidney has long been 
disputed. Originally this problem had merely 
a theoretical interest; but with the develop- 
raent and the refinement of the various 
methods for diagnosing renal pathology in the 
living, with the purpose of instituting the 
proper therapy, this question has assumed a 
very definite clinical importance. Since it 
was obviously the function of the kidney to 
excrete toxic metabolism products from the 
organism, and since pathological bacteria 
were frequently found in the urine of patients 
afflicted with infectious diseases, it was 
natural to assume that: the elimination of 
pathogenic organisms by excretion through 
the kidney is an important defense mechanism 
of the body. 

A careful consideration of the various 
experimental studies on non-tuberculous bacil- 
luria reveals that all of those investigators 
who carried out careful histological studies of 
the kidneys in their experiments (Opitz, 
Koch, and Pernice and Scagliosi) found that 
pathological changes (blood vessel rupture, 
epithelial degeneration, glomerulonephritis) 
developed before an “excretion” of the 
organisms occurred. The fact that the num- 
ber and the virulence of the bacteria injected 
also played an important part in their 
“excretion” (Sittmann, Koch) also strength- 
ens this observation. 

Most investigators (Koch, Passet, Wys- 
sokowitsch, Ribbert, Pernice and Scagliosi, 
Sittmann, Streng) saw a late “excretion” (4 
hours). The early appearance of the organ- 
isms in the urine observed by Biedl and Kraus, 
and v. Klecki (5 minutes) we may assume 


rf cases of generalized infection the or- 


(with Opitz and Koch) to be due to the 
unphysiological conditions under which the ex- 
periments were carried out. Further, the 
placing of a cannula into the cut end of the 
ureter (Biedl and Kraus, v. Klecki) is very 
apt to lead to a contamination of the urine 
with blood, which will allow the organisms 
to find their way mechanically into the 
urine. 

If a true, physiological excretion occurred, 
we should expect the organisms to be excreted 
regularly by the kidney under the same 
conditions. But this obviously does not 
occur. Further, one would expect to see an 
accumulation of the organisms in the renal 
tissues (as suggested by Opitz), as occurs in 
the excretion of other substances by the 
kidney. But the histological studies of 
Opitz and v. Klecki showed that only oc- 
casional organisms were found to be present 
in the renal tissues. 

Under conditions of physiological excre- 
tion, one would also expect the bacteria to 
accumulate to such a degree in the urine that 
they would be present there in a much greater 
concentration than in the blood. This occurs 
in the excretion of other substances (urea, 
sugar, etc.). But the quantitative studies of 
Biedl and Kraus, v. Klecki, and Opitz 
showed the appearance of only a few organ- 
isms in the urine in spite of the fact that 
many millions or even billions of them were 
circulating in the blood. 

The experiments of Wyssokowitsch, v. 
Klecki, and Koch showed that organisms 
which are injected into the blood stream 
rapidly disappear from the circulation. They 
tend to pass through the circulation of the 
kidneys to lodge in other organs, such as the 
liver, the spleen, the lungs, and the bone 
marrow—where they are subsequently de- 
stroyed by the activity of the cells of the 
tissues. This, and not excretion by the kidney, 
is the main defense mechanism of the body in 
cases of generalized infection. 


1From the Royal Hungarian Pazminy Péter University at Budapest—(1) From the Urologic Clinic, Director Professor Géza von Illyés; (2) From 
the First Institute of Pathology, Director Professor Koloman Buday; (3) From the Hygienic Institute, Director Professor Paul Johdnn: and From 
the Department of Pathology of the Metropolitan St. Stephan’s Hospital, Director Dozent Edmund de Zalka. 
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TUBERCULOUS BACILLURIA 


As operative therapy for tuberculosis of 
the kidney was more widely employed, it 
became imperative to develop more accurate 
and infallible methods for diagnosing the 
disease, especially in its early forms. In this 
diagnosis the demonstration in the urine of 
the causative organism, the tubercle bacillus, 
played an important réle. Casper and Israel 
in the early years of this century, were of the 
opinion that the presence of the organism in 
the kidney urine indicated a_ tuberculous 
process in the kidney. On the basis of this 
assumption, numerous surgeons began to 
perform nephrectomy in cases in which the 
organism had been found in the kidney urine. 
As this procedure began to be used more 
widely, frequent reports appeared in the 
literature of cases in which the organism was 
found in the kidney urine and in which 
nephrectomy revealed a normal kidney or one 
which was the seat of merely non-specific 
inflammatory changes and not of a tubercu- 
lous process (Fedorow, Rhimer). ‘This re- 
sulted in a renewed interest in the older 
studies on bacilluria, and especially tuber- 
culous bacilluria. 

From these studies it was assumed that 
the tubercle bacilli which were circulating in 
the blood stream could be excreted by the 
kidney. Some authors contended that the 
normal organ is permeable for the bacilli, 
while others believed that only a kidney 
previously damaged by chemical or mechani- 
cal trauma, or any of a variety of disease 
processes, would allow the tubercle bacilli 
to pass through it from the blood into the 
urine. It was also believed that the organ- 
isms could produce non-specific inflammatory 
changes in the kidney (tuberculous nephritis), 
which could serve as the source of tubercle 
bacilli which appeared in the urine. Such a 
kidney, it was believed, could either heal or 
could undergo shrinkage. It was thought 
that nephrectomy in such a case amounted to 
a needless sacrifice of a vital organ. 

It was further assumed that the excretion 
of tubercle bacilli by the secretory apparatus 
of the kidney played an important réle in 
the development and the further spread of the 
tuberculous process in the renal substance. 


The organisms were said to be excreted by the 
glomeruli (Orth and Ernst Meyer) to appear 
in the tubules and thus to attack the renal 
parenchyma. Others were said to find their 
way with the urine to the straight tubules in 
the medulla where they either attacked the 
renal parenchyma or were carried further to 
the tips of the papillz, where a specific lesion 
then developed. This sort of a process, in 
which the organisms are excreted by and then 
attack the tissues of an organ, is known as 
an excretion tuberculosis (Ausscheidungstuber- 
culose). 

But strangely enough a study of the ex- 
perimental literature reveals that most in- 
vestigators confined their efforts to an obser- 
vation of the changes which the tubercle 
bacillus produces in the kidney and to a 
demonstration of the organisms in the renal 
tissue. Careful studies of the urine were 
usually not carried out. This was undoubt- 
edly due to the unsatisfactory methods which 
then prevailed for demonstrating the tubercle 
bacillus in the urine. 


Paul Courmont and Hugel demonstrated that if 
2 milligrams of a culture of tubercle bacilli is in- 
jected intravenously in an animal, the organisms 
rapidly disappear from the blood stream (10 to 15 
minutes) and can no longer be demonstrated by 
staining. In this time they seem to be filtered off 
by the various organs, mainly by the lung, to a 
lesser extent by the liver, and thirdly by the spleen. 
The studies of Lesieur and Gary brought similar 
results. Titze found that if small or moderate doses 
of bovine tubercle bacilli are injected intravenously 
in cattle and goats, the organisms disappear from the 
blood stream at the latest in 9 days. If fatal doses 
are injected, the organisms are still demonstrable 
throughout the entire life of the animal. 

Courmont and Dor, Gilbert and Roger believed 
that the development of a local tuberculous process, 
such as a renal tuberculosis, rather than a general- 
ized infection, depends upon the virulence rather 
than the number of the injected organisms. 

Friedrich injected large numbers of weakly viru- 
lent tubercle bacilli into the left ventricle of rabbits. 
He observed mainly contractures of the kidney, 
which took their origin from the glomeruli. The 
injection of virulent organisms resulted in the de- 
velopment of a marked renal tuberculosis in addition 
to a pulmonary tuberculosis. 

Pels Leusden believed that the contractures seen 
in Friedrich’s experiments with weakly virulent 
organisms may be explained on a purely embolic 
basis. He attributed the renal involvement in the 
cases in which virulent organisms were used to the 
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presence of larger particles in the bacillary suspen- 
sions, which allowed the organisms to lodge in the 
kidney. Pels Leusden injected tubercle bacilli into 
the renal artery of goats with the following results: 
(1) The injection of virulent organisms resulted in 
the development of a generalized tuberculosis 
(mainly pulmonary). (2) Injection of virulent 
organisms suspended in olive oil resulted in the 
development of a unilateral renal tuberculosis and 
a generalized tuberculosis. The other kidney was 
not involved. (3) Injection of a smaller number of 
avirulent organisms suspended in olive oil resulted 
in the development of a localized unilateral renal 
tuberculosis. 

His conclusions were that: (1) The virulence of 
the organism plays an important réle in the de- 
velopment of a renal tuberculosis. (2) Local 
factors such as circulatory changes and trauma 
(embolism) play an important réle. (3) Medullary 
foci are due to infection of the medulla by organisms 
which have been excreted by the glomeruli (Orth 
and his school). (4) Single organisms and smaller 
particles containing organisms pass through the 
circulation of the kidney to lodge in other organs 
(liver, spleen). Only larger particles tend to lodge 
in a smaller artery and to produce the conditions 
which allow the development of a renal tuberculosis. 
(5) In hematogenous renal tuberculosis the lesions 
seem to prefer the renal cortex. 

Friedlaender likewise believed that local cir- 
culatory changes played an important part in the 
infection of the kidney by tuberculosis. He like- 
wise believes that the virulence rather than the 
number of the organisms was responsible for the 
formation of tuberculous lesions in the kidney. 

Brongersma and Tendeloo believed that tuber- 
culous lesions in the medulla of the kidney might 
be the result of infection carried by the lymphatics 
from the bronchial lymph nodes. This theory has 
been disproved and is no longer accepted today. 

De Keersmaeker believed that tubercle bacilli 
acting upon the tissues can produce a non-specific 
inflammatory change in the kidney without the 
formation of specific lesions. He calls this condition 
a “tuberculo-bacillitis.”’ 

Orth believed that isolated medullary renal foci 
might possibly develop as a result of infection by 
tubercle bacilli which had been excreted by the 
glomeruli and tubules and were carried in the lumen 
of the latter to the medulla or the papilla. But he 
brings no histological proof of this assertion. 

Buday injected suspensions of tubercle bacilli into 
the carotid vein and into the renal circulation of 
rabbits. The animals were subsequently killed at 
varying intervals from a few hours to several weeks 
after the injection. The kidneys were carefully 


examined by serial sectioning, and the progressive 
development of the lesions was carefully studied. 
In one case he found tubercle bacilli in a renal tubule. 
But the glomerulus belonging to this tubule was 
the seat of an extensive tuberculous process. In 
the first few days the tubercle bacilli produced an 
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inflammatory reaction in the interstitial tissues. Nu- 
merous polymorphonuclear leucocytes and some large 
wandering cells were seen. Fragmentation of these 
phagocytic cells soon occurred, and a proliferation 
of the tissue cells to form the specific tuberculous 
lesions followed. 

Medlar was the first to carry out careful examina 
tions of the urine and to combine these with a 
histological study of the kidneys. His painstaking 
and accurate studies have done much to clear up 
the previously accepted, erroneous views on tuber 
culous bacilluria. In 1924, this author injected 
human tubercle bacilli subcutaneously into guinea 
pigs, and bovine tubercle bacilli intravenously into 
rabbits. The animals were placed in metabolism 
cages and the urine was examined for a number of 
days or weeks by smear and guinea pig inoculation 
The kidneys were examined histologically and some 
of the sections were examined for tubercle bacilli 
The rabbit urines all proved to be negative. Five 
of the guinea pigs gave positive results in the urine, 
and in each of these cases specific tuberculous lesions 
were found in the kidneys. The guinea pigs lived 
from 62 to 145 days. 

In most of our experiments we injected thi 
bacillary suspensions directly into the left 
ventricle of the heart. In this way the organ 
isms are immediately disseminated into the 
greater circulation and are carried directly to 
the kidneys. Subcutaneous and intravenous 
injections are for the most part not entirely 
satisfactory for excretion studies. Following 
subcutaneous injections the appearance o/ 
the organisms in the blood stream is uncertain 
and delayed at best. After intravenous 
injections the bacilli are apt to be filtered ofi 
in the capillary bed of the lungs. 


EXPERIMENTAL DATA 


We used female rabbits in our experiments 
The tubercle bacilli were injected into the 
ear vein or into the left ventricle of the heart 
under perfectly sterile precautions, after 
which the injection site was treated with 
tincture of iodine. In some cases intravenous 
infusions of glucose solution, subcutaneous 
administration of physiological salt solution, 
or injections of euphylin were given to 
stimulate diuresis. The animals were then 
placed in metabolism cages, which allowed « 
collection of the total urine voided. Thes« 
cages had previously been cleaned with 
boiling water. The total urine excreted was 
collected for periods up to 20 days. It was 
completely centrifuged and cultured for 
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tubercle bacilli in 24 hour portions according 
to the method of Loewenstein-Sumyoshi on 
the egg medium of Hohn. Four tubes were 
inoculated from each portion; 1440 cultures 
were made in all. In this way we had no fear 
of contamination with organisms other than 
acid fast bacilli, for the former would be 
destroyed subsequently by the sulphuric acid 
used in the procedure. Direct smears of the 
urine were also made, and these were stained 
by the method of Ziehl-Neelsen or of Osol. 

Cantharidin nephrosis, uranium nephritis, 
and mercurial nephrosis of varying degrees of 
severity were induced in some of the animals 
by injection of cantharidin in oil, bichloride of 
mercury, or uranium nitrate. After sufficient 
time had elapsed for lesions to develop, 
tubercle bacilli were injected intracardially 
and the urine was examined for the bacilli to 
determine if the lesions previously produced 
had made the kidneys permeable for the 
organisms. 

At varying intervals after the injection, 
the animals were killed by a blow on the 
neck; and careful histological studies of the 
kidneys, and in some cases of the other 
organs, were carried out. The specimens 
were stained with the hematoxylin-eosin, 
Ziehl-Neelsen, and Van Gieson stains. 

For the injections we prepared suspensions 
from cultures of tubercle bacilli of varying 
age, virulence, and type. These were care- 
fully mixed with physiological salt solution by 
grinding in a mortar for several hours. This 
was done so as to avoid, as far as possible, 
the presence of larger masses of bacilli which 
might act as emboli and lodge in the renal 
vessels, causing pathological changes. The 
organisms were then counted according to the 
method of Zelter so as to obtain a rough idea 
as to the number injected in each case. 


SUMMARY OF THE ANIMAL EXPERIMENTS 


Among 8 cases in which the tubercle 
bacilli were injected into the ear vein, 5 
developed specific lesions in the lungs only; 
t developed specific lesions in the lungs and 
in the kidney; and 2 developed no lesions. 
Culturing and smears of the total urine 
excreted for 20 days failed to show the 
presence of tubercle bacilli. 
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Among 6 cases in which the bacilli were 
injected intracardially specific renal lesions 
developed in 2 cases. In one of these tubercles 
were also present in the lungs; and in the 
second also in the liver and lungs. One case 
showed small necrotic areas in the glomeruli. 
Culturing and smears of the total urine ex- 
creted for 20 days failed to reveal the presence 
of tubercle bacilli. 

In 8 cases cantharidin nephrosis, mercurial 
nephrosis, and uranium nephritis were pro- 
duced, and tubercle bacilli were then in- 
jected intracardially. Subsequent culturing 
and smears of the total urine excreted for a 
number of days failed to show the presence 
of tubercle bacilli. 

In spite of careful histological study of the 
kidneys, the bacilli were surprisingly absent 
trom the tissues. They were to be seen in 
specific lesions in only 3 of the cases. In no 
case were they seen in the lumen of a renal 
tubule or in the epithelium. 


DEDUCTIONS 


A critical study of the experimental liter- 
ature on non-tuberculous bacilluria reveals 
that bacteria do not pass through the kidney 
before severe chemical and mechanical 
injury to the organ has occurred. This 
manifests itself in the rupture of blood vessels, 
a severe degeneration of the epithelial cells, 
and in some cases a glomerulonephritis. A 
physiological process of excretion evidently 
does not occur. The appearance of the 
organisms in the urine depends upon their 
virulence and their number in the blood. The 
studies of Koch have shown that some virulent 
staphylococci may appear in large numbers in 
the renal tubules. Orth and others also 
noticed this and called attention to the fact 
that such organisms may be carried with the 
urinary stream to the medulla of the kidney, 
where they may give rise to the development 
of abscesses (nephritis papillaris mycoticans). 
Orth, however, mistakenly believed that the 
organisms found their way into the tubules 
by a physiological process of excretion by the 
glomeruli. 

By analogy numerous authors have as- 
sumed that the same conditions apply to 
tubercle bacilli. Some believe that these 
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SUMMARY OF EXPERIMENTS 


Smears and cultures 






































































































































































































organisms may be excreted by the normal 
glomerulus or 
appear subsequently in the lumina of the 


ceous type bacilli intra- 


cardially 


the tubular apparatus to 


Rabbit Injection Diuretic oe cokal ition Histology Remarks 
I 6 billion virulent human) 50 c.cm. physiologic salt} Negative for 20 days | Numerous small tubercles in Killed 20 days after injec- 
type bacilli into ear vein solution and 0.08 gm.| | Jungs tion 
euphyllinintravenously | 
| 
2 6 billion virulent human) 50 c.cm. physiologic salt] Negative for 20 days | Numerous small tubercles in| Killed 34 days after injec- 
type bacilli into ear vein solution and 0.08 gm. | lungs. Few liver tubercles tion 
euphyllin intravenously 
3 6 billion virulent human) 60 c.cm. physiologic salt] Negative for 20 days | Few tubercles in lungs Killed 24 days after injec 
_type bacilli into ear vein solution intravenously | tion 
4 6 billion vic nt human} 60 c.cm. physiologic salt| Negative for 20 days Numerous tubercles in lungs.| Killed 27 days after injec 
type bacilli into ear vein solution intravenously Several small tubercles in| tion 
| cortex of right kidney in one} 
| of which numerous strepto-| 
| coccus-like degeneration 
| forms of tubercle bacilli 
5 6 billion 1 virulent human) 60 c.cm. physiologic salt} Negative for 20 days No specific lesions nor organ-| Killed 31 days after injec- 
type bacilli into ear vein solution intravenously | | isms in any organs | tion 
ee | | | 
6 3 billion virulent human) 8 c.cm. 40% glucose solu-| Negative for 20 days | No specific lesions nor organ-| | Killed 39 days after injec 
type bacilli into ear vein tion intravenously isms in any organs | tion 
90 c.cm. physiologic salt} | 
solution subcutaneously 
7 3 billion virulent human} 8 c.cm. 40% glucose solu-| Negative for 20 days | Few tubercles in lungs Killed 21 days after injec- 
type bacilli into ear vein | tion intravenously | tion 
| 90 c.cm. physiologic salt} 
solution subcutaneously 
8 3 "3 billion virulent human| 8 c.cm. 40% glucose solu-| Negative for 20 days | Few tubercles in lungs. One} Killed 49 days after first 
type bacilli into ear vein.| tion intravenously large tubercle in heart con- injection 
36 days later 9 billion bo-| 90 c.cm. phy: siologic salt taining streptococcus-like de-| 
vine type bacilli intra-| solution subcutaneously generation forms of tubercle | 
cardially bacillus 
9 3 billion human type ba-| None lNeeative for 13 days | Nephrosis. No bacilli or nk Killed 13 days after injec- 
cilli intracardially fic lesions | tion 
10 3 billion virulent human| None Negative for 20 days| Many tubercles in lungs, liver, | Killed 21 days after injec- 
type bacilli intracardially and kidney* | tion. 
II 3 billion virulent human| None | Negative for 19 days | Numerous tubercles in lungs| Killed 19 days after injec- 
type bacilli intre acardially | and renal cortex tion. Pregnant 
12 9 billion virulent bovine] None | Negative for 7 days | Few small necrotic areas in| Killed 7 days after injec- 
_type bacilli intracardially | glomeruli | tion. Pregnant 
ee ——————— | = 
| re . . 
13 9 billion virulent bovine! None | Negative for 3 days | Small areas of round cell infil-| Killed 3 days after injec- 
type bacilli intracardially | | | tration in lungs tion 
14 9 billion virulent bovine} None | Negative for 1o days | A few small tubercles in lungs | Killed 10 days after injec- 
_type bacilli intracardially | | | tion 
15 5 billion virulent gallina-| None Negative for 20 days | Not done 
ceous type bacilli intra- | 
cardially | | 
——— —— —- — — — EE | | ——E | 
16 5 billion virulent gallina- None | Negative for 20 days | Not done 
ceous type becilly intra- | 
cardially | | 
17 5 billion virulent - gallina None | Negative for 20 days | Not done | 
ceous type bacilli intra- | | 
cardially | 
18 5 billion virulent gallina-) None | Negative for 20 days | Not done 
ceous type bacilli intra- | 
cardially | 
| 
19 5 billion virulent gallina-| None | Negative for 20 days | Not done | 
| | 


*There were numerous cortical and a few medullary tubercles in the kidney. In the necrotic center of one liver tubercle and in the necrotic center 
of one cortical renal tubule numerous streptococcus- like degeneration forms of the tubercle bacillus were seen. 
the adjacent interstitial tissue but none in the tubules or epithelial cells. 


A few such forms were also found in 


tubules, in which they are carried with the 
urinary stream to the medulla or even to the 
surface of the papilla, where they may attack 
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SUMMARY OF EXPERIMENTS—Continued 











Died 30 hours after 









































Died 22 hours after 
Died 4 days after sec- 


ond injection. Preg 


20 days | after 
second injection. 


‘Killed 24 4 days: ‘aitee 


. ak Chemical examination Smears and nites . 
>, ‘ : s " 3 
Rabbit Injectiont of the urinet Gt titel witee Histology Remarks 

20 10 mgm. uranium nitrate and 1c.cm.| Albumen, trace Negative Glomerulonephritis. No ba- 
of r:1000 adrenalin subcutaneously. Specific gravity, 1031 cilli or specific lesions in kid-| second injection 
3 days later 6 billion virulent hu- ney 
man type bacilli intracardially. 
0.75 gm. euphyllin subcutaneously 

2I 3.5 mgm. uranium nitrate and 1] Albumen, positive Negative for 4 days | Nephrosis. No specific lesions Died 20 days: after s sec- 
c.cm. 1:1000 adrenalin solition sub-| Specific gravity, 1017 or tubercle bacilli in any] ond injection 
cutaneously. 3 days later 4 billion organs 
virulent bovine type bacilli intra- 
cardially 

22 I mgm. cantharidin subcutaneously.| Albumen, 1.5% Negative Nephrosis. No bacilli or lesions _ hour: 
2 days later 4 billion attenuated] Specific gravity, 1030 in any organs second injection 
human type bacilli intracardially 

23 20 mgm. bichloride of mercury sub-| Albumen, negative Negative for 4 days | Necrotic nephrosis. No ba 
cutaneously. 5 days later 6 billion] Specific gravity, ror2 cilli or specific lesions in any} ond injection 
virulent human type bacilli intra-| granular casts organs 
cardially 2-4 erythrocytes 

24 1o mgm. bichloride of mercury sub-| Albumen, 0.5% Negative for 3 days |Necrotic nephrosis. No ba- ‘Died 3 days after sec 
cutaneously. 5 days later 6 billion | Specific gravity, 1045 cilli or specific lesions in any 
virulent human type bacilli intra-] 1-2 hyalin casts organs nant 
cardially 2-3 erythrocytes 

25 3 mgm. bichloride of mercury sub-| Albumen, positive Negative for 5 days | Necrotic nephrosis. Nanie rous Killed 2 
cutaneously. 5 days later 6 billion] Specific gravity, 1037 tubercles in lungs and tre- 
virulent human type bacilli intra- mendous number in kidneys.| Pregnant 
venously No bacilli 

26 1o mgm. cantharidin subcutaneously.| Albumen, positive Negative for ro days | Nephrosis. Numerous tuber- 
4 days later 3 billion virulent hu-| Specific gravity, 1025 cles in liver, lungs, and kid-| second injection 
buman ty pe bacilli intracardially 1 hyalin cast neys 


tThe uranium nitrate and the bichloride of mercury were given as 1 per cent aqueous solution and the cantharidin as a 1 per cent solution in olive 


oil. 


{Very careful daily chemical and sediment examinations of the urine were made to demonstrate the presence of renal damage following the in- 
jections of the various solutions. For the sake of brevity only the positive findings in the urine on the day of the bacillary injection are indicated. 





the renal tissue and give rise to a tuberculous 
lesion. Such a process in which the bacilli 
are excreted by and then attack the tissues 
of the organ has been referred to as an 
“excretion tuberculosis” (A usscheidungstuber- 
kulose). But these authors have failed to 
take into account the specific nature of the 
tubercle bacillus. As Huebschmann has 
shown, the tubercle bacillus assumes a special 
position by virtue of the following charac- 
teristics: (1) its immediate action upon the 
tissues is comparatively mild; (2) the tissues 
are very resistant to the organism; (3) the 
organism is very resistant to all attempts on 
the part of the tissue cells to destroy it; (4) 
it grows very slowly. It is, therefore, our 
opinion that, as a result of these qualities, the 
passage of large numbers of tubercle bacilli 
through the renal circulation does not result in 
such immediate, severe, chemical, and mechani- 
cal damage to the kidney as to allow their 
passage into the urine. In corroboration of 
this, the histological studies of Maffucci 
(after the injection of huge numbers of 
attenuated bacilli), the studies of Jasienski, 





the studies of Buday, and our experiments 
failed to show blood vessel rupture and other 
such severe changes as Koch, Opitz, and 
Pernice and Scagliosi found in the kidneys in 
their studies with non-tuberculous organisms. 
We, therefore, believe that by virtue of this failure 
to produce such changes, the tubercle bacillus 
does not pass through the kidney, from the 
blood into the urine, under any conditions. 
Tubercle bacilli may appear in the renal 
tubules. But this is a very rare occurrence, 
and it is always dependent upon the presence 
of specific lesions in the renal tissue which 
extend to the lumen of the tubule in which 
the organisms appear. In animals, tubercle 
bacilli have never been found in the tubules 
sooner than 8 days after the injection of the 
organisms into the renal circulation; in other 
words, not until time has been given for 
specific lesions to develop. In one case of 
Buday organisms were found in a renal tubule 
g days after the injection, but the correspond- 
ing glomerulus was involved in an extensive 
tuberculous process. Likewise, in a case of 
Pels Leusden tubercle bacilli lay in a tubule 
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34 days after the injection. But here a 
tuberculous process could be traced extending 
from the interstitial tissue to the wall of the 
tubule. In our experiments we made careful 
histological studies of the kidneys of the 
animals which had been killed at varying 
intervals up to 36 days after the injection. 
Tubercle bacilli were never found in the 
renal tubules in spite of the fact that millions 
or even billions of them had been injected into 
the greater circulation. 

Ernst Meyer, from his studies in miliary 
tuberculosis of the kidney, mistakenly as- 
sumed an excretion of tubercle bacilli by the 
glomerulus. 

Even if the organisms find their way into 
the tubules by extension from a tuberculous 
process in the interstitial tissues (which 
occurs very rarely), their chance of finding 
their way into the renal pelvis is very slight, 
for they may easily lodge somewhere along 
the long and tortuous course of the tubule. 

In our experiments we injected tubercle 
bacilli of varying number, virulence, and type. 
We overloaded the circulation in some cases 
with physiological salt solution. We stimu- 
lated diuresis in some cases with euphyllin 
or with glucose. In spite of all of these 
drastic measures the bacilli did not appear 
in the urine even up to 20 days after the 
injection. 

Some authors have assumed that previous 
damage to the kidney may allow tubercle 
bacilli to pass from the blood into the renal 
tubules—in other words, that, whereas the 
normal kidney is impermeable to tubercle 
bacilli, the damaged organ may allow these 
bacteria to pass through it. Thus various 
forms of direct and indirect trauma, degener- 
ative changes due to tuberculosis elsewhere 
in the body (Kielleuthener), due to preg- 
nancy (Dézsa), due to various intoxications, 
as well as inflammatory changes (nephritis— 
Fedorow, Wildbolz) have been said to make 
the kidneys permeable for tubercle bacilli. 
In 8 cases we produced varying degrees of 
uranium nephritis, mercurial nephrosis, and 
cantharidin nephrosis before injecting the 
organisms. The bacilli did not appear in 
the urine in spite of the previous damage to 
the kidneys. A number of the animals were 
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also in various stages of pregnancy, but no 
bacilluria occurred. 

But as the splendid studies of Suzuki on the 
morphology of the renal secretion have 
shown, various degenerative and inflamma- 
tory changes in the kidney tend to hinder 
rather than to favor the excretion by the 
kidney of various substances which are 
circulating in the blood. This fact, together 
with the knowledge that a physiological 
excretion of organisms by the kidney does not 
occur, leads us to believe that the only 
previous pathological changes in the kidney 
which allow the immediate transfer of 
organisms from the blood stream into the 
urine, are such as are associated with the 
actual passage of blood into the urine. If 
huge numbers of organisms are cirulating in 
the blood, some of them may in this manner 
find their way mechanically into the urine. 
But such an occurrence has only a remote 
theoretical possibility and has no practical, 
clinical importance, because large numbers of 
tubercle bacilli circulate in the blood stream 
only in cases of acute miliary tuberculosis. 
That organisms may appear in the urine in 
this manner from the occasional, slight dis- 
seminations into the blood from foci oi 
chronic tuberculosis in the body is out of the 
question. . 

As the studies of Friedrich and Pels 
Leusden have shown, the kidney shows a 
peculiar immunity to infection by the tubercle 
bacilli by virtue of its rich blood supply and 
the large caliber of the renal vessels. Thus 
the tubercle bacilli circulating in the blood 
are carried through the kidney to lodge in 
other organs. Only such circumstances which 
help the organisms to lodge in the kidney will 
favor the development of a renal tuberculosis. 
Local disturbances in the circulation, trauma, 
or the presence of the organisms in larger 
masses which produce emboli in the kidney 
(suspended in fat droplets, in masses of 
débris, or agglutinated masses of bacilli) may 
play a réle. Baumgarten in his experiments 
found that previous ligation of the ureter 
seemed to favor the development of a renal 
tuberculosis following the injection of the 
organisms. In our experiments the previous 
production of cantharidin nephrosis and mer- 
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curial nephrosis seemed to have the same effect. 
In 2 such cases, in which the animals lived 
long enough for specific lesions to appear, the 
tuberculous lesions were strikingly more 
extensive than in other cases of similar age in 
which no such damage had been previously 
induced. 

It is our opinion that, after a tuberculous 
infection has occurred in the kidney, the 
iubules play an insignificant réle in the further 
spread of the process through the organ. A 
irue excretion tuberculosis (Ausscheidungstuber- 
kulose) does not occur in the kidney. In this 
connection we believe that a distinction 
should be drawn between a “trye” and a 
“false” excretion tuberculosis in the kidney. 
The latter may be defined as the dissemina- 
tion of tubercle bacilli into the renal tubules 
by the spread of an interstitial tuberculous 
lesion through the wall of the tubule or 
glomerulus and the subsequent infection of 
other parts of the kidney by these organisms. 
This sequence of events occurs relatively 
seldom, while a true excretion tuberculosis 
(the organisms being excreted by the kidney 
then attacking its substance) never occurs. 

Various authors (De Keersmaeker and 
others) have described non-specific inflamma- 
tory changes in the kidney due to the direct 
local action of the tubercle bacilli upon these 
tissues. But as the studies of Schleussing, 
Ranke, and Huebschmann on the histology of 
tuberculosis have shown, changes occur in 
the early stages of development of a tuber- 
culous lesion which may exactly resemble a 
non-specific inflammatory focus. This is the 
so called ‘exudative phase” and precedes the 
“productive phase” in which the actual 
formation of the tubercle occurs. Buday saw 
such inflammatory changes (accumulation 
of leucocytes, mobilization of wandering 
cells, exudation) in the kidneys of rabbits 
several days after the intravenous injection of 
tubercle bacilli. A fragmentation of the 


leucocytes then occurred and the productive 
phase (proliferation of epithelioid cells to 
form’ the tubercle) followed. In our experi- 
ments we have not observed non-specific 
inflammatory changes in the kidney following 
the injection of tubercle bacilli into the cir- 
culation. 





LIEBERTHAL AND VON HUTH: TUBERCULOUS BACILLURIA 447 


We are, therefore, of the opinion that a true 
tuberculous nephritis does not exist and that the 
cases which are so described are either true 
specific tuberculous lesions which are still in 
the exudative phase of the process, or inflamma- 
tory lesions due to other causes. 


SUMMARY 

1. A physiological excretion of bacteria 
by the kidney does not occur. 

2. Some bacteria may pass through the 
kidney and appear in the renal tubules 
after severe renal damage in the form of blood 
vessel rupture, severe epithelial degeneration, 
or glomerulonephritis has been produced by 
the organisms and their toxins. 

3. Tubercle bacilli do not pass through 
the kidneys, from the blood into the urine, 
under any circumstances because of the 
comparatively mild immediate action of 
that organism on the renal tissues. 

4. Tubercle bacilli rarely appear in the 
renal tubules, and then only as the result of a 
direct extension of a tuberculous lesion through 
the wall of the Bowmann’s capsule or the 
wall of the tubule. 

5. A “true” excretion tuberculosis never 
occurs in the kidney, and a “false” excretion 
tuberculosis occurs relatively seldom. Tuber- 
culous lesions in the medulla of the kidney 
are usually hematogenous in origin. 

6. Previously induced traumatic, degenera- 
tive, or inflammatory lesions of the kidney do 
not make that organ permeable for tubercle 
bacilli. 

7. Tuberculous lesions in the renal paren- 
chyma which do not communicate with the 
renal pelvis seldom if ever give rise to bacil- 
luria. 

8. The kidney has a peculiar immunity to 
hematogenous infection with tubercle bacilli, 
because of its copious blood supply and the 
comparatively large caliber of its blood 
vessels. Tubercle bacilli which are circulating 
in the blood tend to pass through the circula- 
tion of the kidney to lodge in other organs. 
Infection of the kidney occurs only if local 
disturbances in the circulation or the presence 
of the tubercle bacilli in larger masses which 
cause embolism (suspended in fat droplets, 
adherent to débris, or agglutinated masses of 
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bacilli) allow the organism to lodge in the 
renal tissues. 


A tuberculous nephritis (a non-specific 


inflammatory change in the kidney due to 
the direct, local action of tubercle bacilli) 
does not exist. 
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SPONTANEOUS PYELITIS INO THE RABBIT 


AN ASCENDING INFECTION OF THE URINARY TRACT; Irs RELATIONSHIP ro THIS Dist vse IN MAN 


HENRY FF. ARLMHOLZ, M.D., Rochester, MINNESOTA 


Section on Pediatries, The Mayo Clinic 


HE relationship of bacilluria, cystitis, 

pyelitis, and pyelonephritis of human 

beings has never been studied, because 
material for such study has never been avail- 
able. Ureteral catheterization of patients 
with bacilluria or mild pyuria is not war- 
ranted, and material obtained at necropsy 
does not give an idea of early lesions, because 
the diseases rarely, if ever, prove fatal. Very 
little is known of the etiology of acute cystitis 
or of acute pyelitis; the existence of the latter 
as an entity has been denied by Chown and by 
Wilson and Schloss. The latter authors were 
unable to find any acute, gross, or microscopic 
evidence of inflammatory reaction in the renal 
pelvis of children dying of urinary infections. 
Frank gave observations at necropsy in 11 
cases of pyuria due to the colon bacillus. 
There were no lesions in the renal parenchyma 
proper in any of the cases. There were lesions 
of the pelvis in 8 cases; in 1 case, the lesions 
were limited to the bladder, and in the 2 
remaining cases, anatomical changes were not 
found. A similar case, in which lesions were 
limited to the pelvis of the kidney, was de- 
scribed by Cabot and Crabtree. In my experi- 
ence, the lesions in the pelvis may be slight as 
compared with those of the renal parenchyma 
if a patient dies of pyelonephritis, but usually 
there are lesions in the pelvis. In commenting 
on urinary infection, I shall leave out of 
account those cases in which the lesions in 
the kidney represent a secondary localization 
of infection with an organism of the staphy- 
lococcus or streptococcus group, and _ limit 
myself to infections with gram negative bacilli 
of the colon-typhoid group. 

The lesions produced by the colon group 
of organisms, in the various portions of the 
urinary tract, have not been so definitely dis- 
tinguished, that from the nature of the lesion 
it has been possible to state whether the 
organism reached the part by way of the 
blood stream or by ascent of the tract. The 


problem of the mode of infection of the 
urinary tract of man has remained unsolved, 
and the chances of such a solution being forth 
coming at an early date are very slight. It 
seems, therefore, to be necessary to study 
these infections in a number of the lower 
animals so that the various stages of the 
spontaneous, as well as of the experimentally 
produced, disease can be followed both bac 
teriologically and pathologically. 


SPONTANEOUS INFECTION 


Spontaneous infections have occurred in 
most of the domestic and laboratory animals: 
the calf, horse, sheep, pig, dog, rabbit, rat, 
and mouse. <A sharp distinction between 
hematogenous and ascending infections has 
not been made from the pathological picture 
of the material at hand. Henschen stated that 
in ascending infection the lesion is more likely 
to be unilateral, that older changes are found 
in the lower part of the urinary tract, that 
there usually is some obstruction to the nor- 
mal flow of urine, that the changes in the 
kidney tend to be in the papilla and medulla, 
but that abscesses in the cortex may be the 
main lesion in an ascending infection. He 
did not mention acute pyelitis in the rabbit; 
only the form of focal nephritis. 

Jaffé, under the subheading, ‘ascending 
infection (cystopyelonephritis)”’ called par- 
ticular attention to the form that occurs in 
the rabbit following injuries to the spine, giv- 
ing rise to cord bladder, stasis, infection, 
ascending pyelonephritis, and death. Of less 
severe infections he said that they may lead 
to sclerotic changes in the kidney, resembling 
to no slight degree the changes in the kidney 
of man.  Seifried also mentioned only the 
severe forms associated with spinal injury, 
stone, and tumor, but did not describe the 
uncomplicated form of cystitis and pyelitis 
which, from more recent experience, | feel 
cannot be so uncommon. 











Simple pyelitis. 


Fig. 1. 


Since 1916, I have been studying the colon 
bacillus infections of the urinary tract in the 
rabbit. In 1917, I (6) observed my first case 
of spontaneous pyelonephritis in the rabbit. 
The bacillus coli communior isolated from the 
urine localized specifically in the kidney when 
injected intravenously and intracystically. In 
1922, with Millikin, I cultured the urine of 
supposedly normal rabbits and found that 20 
of 63 rabbits had a considerable number of 
organisms in each cubic centimeter of urine. 
The urine of only a few contained sufficient 
organisms for the condition to be termed bacil- 
luria. ‘ Bacilluria’”’ I am defining as the pres- 
ence of innumerable bacteria in the urine from 
the bladder, and the absence of pus cells. In 
the course of the next 5 years, while control- 
ling the sterility of the urine in animals pre- 
vious to experiment, I (4) encountered 34 
rabbits with bacilluria, and 4 with an infec- 
tion of the urinary tract. All but 1 of the 
rabbits had an infection with gram negative 
bacilli. Since 1927, I have had the opportu- 
nity to study 29 additional spontaneous infec- 
tions of the urinary tract of rabbits. No ac- 
count was kept of the number of instances of 
simple bacilluria observed during this period. 

There are, therefore, available for study 34 
cases of bacilluria, of which in all but 3, urine 
from the renal pelvis was sterile on culture. 
In addition, there were 33 cases of pyuria; of 
these, in 17 (Table I) there was cystitis, and 
in 16 (Table II) pyelitis or pyelonephritis, or 
both. In 3 of the instances of cystitis, bacilli 
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were found in urine obtained from the rena! 


pelvis at necropsy. Of the group of 16, 1: 
were cases of simple pyelitis (inflammatory 
reaction limited to the lining of the pelvis 
Fig. 1) and 5 were cases of pyelonephriti: 
(Fig. 2) in all but 1 of which there was evi 
dence of extensive pelvic inflammation. In ; 
of the 16 cases of infection of the upper part 
of the urinary tract, the lesions were uni 
lateral. Of the whole series of urinary cul 
tures, gram negative bacilli were grown in al! 
but 1, and in this one a staphylococcus was 
isolated. In another instance, astaphylococcu: 
was grown from a cortical abscess in the kid 
ney, but only colon bacilli from the urine o! 
the bladder. 

This group of 67 animals, 34 with bacil 
luria and 33 with pyuria, represents a mor 
complete series of the various stages o! 
urinary infection than is anywhere availabk 
at the present time. In my series of cases 0! 
simple bacilluria, reported in 1928, those i 
which bacilli were found only in the bladde: 
were ten times as numerous as those in which 
organisms were also found in the renal pelvis 
Since 1928, I have not kept track of instance: 
of simple bacilluria, but have tabulated onl) 
the instances of pyuria. In spite of omissio1 
of these instances, analysis of these 67 case: 
shows that bacilluria limited to the bladde: 
was the most common spontaneous pathologi 
cal condition found in the rabbit. 

According to previous experiments (5) 
bacilluria produced by intravenous injectio! 
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TABLE I. 


Urine 
ola f 
mg Date Bladder eit Kitheey 
( on ena Y Pus Bacteria | Pus 
yacilli 
I 6-16-23 Innumerable 1.4.4 _ | ni 
6-30-23 Innumerable : | pa | | 
3 8 I-23 Innumerable } - a 
1 $-21-25 Innumerable fotos - | _ = 
5 5- 9-28 Innumerable }-t-4 1 | ~ 
6 5-20-28 Innumerable f 7 
7 Q- 7-28 Innumerable 
Ss 10- 6-28 Innumerable 
0 11-28-28 Innumerable 
10 1- 8-29 Innumerable ; _ 
II I~ 8-29 Innumerable ee — _ 
12 I- 4-20 Innumerable ! | _ 
13 : 1-18-29 Innumerable +++ -- | — 
T4 3- 8-29 Innumerable | --+-+-+ a 5 eae 
15 1-23-30 “‘Innumerat ie | +++ : - 
16 4-28-30 r Innumerable | 
| 5-10 an fandmersble "| 


of colon bacilli does not persist in the bladder 
after bacilli disappear from the upper part of 
the urinary tract. Spontaneous bacilluria 
involving the upper part of the urinary tract 
is exceptional. Since the bacilli do not reach 
the bladder through the kidney and ureter, 
it seems probable that they enter the bladder 
through the urethra or by direct extension 
from the rectum in the male. A lack of 
resistance of the mucosa or of the normal 
washing out of the bladder allows the organ- 
isms to grow and to produce a bacilluria. 
Lowered resistance or increased virulence act 
to set up an inflammation in the wall of the 
bladder and to produce cystitis. Seventeen 
such cases are tabulated in Table I. In 3 of 
the 34 cases of bacilluria, and in 3 of the 17 
cases of cystitis, the urine from the renal pelvis 
contained organisms but no pus cells. The 
pelvic bacilluria was bilateral in 3 cases and 
unilateral in 3. As I interpret these findings, 
these 6 cases represent the first stage in the 
ascent of the infection from the bladder to 
the kidney, for there was bacterial contamina- 
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CYSTITIS IN RABBITS 


Pelvis of 


right kidney Remarks 


Bacteria Pus 


- * Bladder extremely cedematous 
Bladder thickened and oedematous 


Bladder aedematous 


- Epidemic diarrhoea 


Not killed 
- Pneumonia 
i Ureters tied 1 hour before animals were killed 
Ureters tied 1 hour before animals were killed 


Severe diarrhoea 


— Pneumonia 


tion of the pelvic urine, but no inflammatory 
reaction of the pelvic lining. 

Finally, there are 16 cases of infection of 
the upper part of the urinary tract (Table IT) 
of which 11 are cases of simple pyelitis in 
which the pelvis and the pelvis alone was the 
seat of infection. This represents the second 
stage in the ascent of the infection, in which 
there is an inflammatory reaction of the pelvic 
mucosa to the bacteria. 

I want to emphasize this group in particular, 
because the occurrence of inflammation lim- 
ited to the renal pelvis has been doubted by 
some observers; in fact, secondary involve- 
ment of the renal pelvis in cases of pyelo- 
nephritis has been questioned. Numerically 
more than twice as common as spontaneous 
pyelonephritis, secondary involvement was 
present as a primary factor in probably all 
but 1 of the 5 cases of pyelonephritis. 

Infection of the renal parenchyma from the 
pelvis takes place rapidly when there is 
stasis, but the parenchyma may remain unin- 
volved for many days even in the presence 











infection. a, 
infiltration of papilla; b, abscesses of papilla; c, medullary 
and cortical abscesses. Ascending infection. d, Infiltration 
of parietal pelvic wall and peripelvic fat; e, infiltration of 
both pelvic walls and freedom of kidney substance from 
infiltration; f, solitary abscess of kidney and peripelvic 
infiltration. 


Fig. 3. Hamatogenous Subepithelial 


of severe infection. In only 1 of the cases of 
pyelonephritis was there a_ suggestion of 
stasis. In Case 1 (Table IT) there was slight 
bilateral hydronephrosis and slight dilation of 
the ureter in its upper two-thirds. In Case 
i1 (Table IL) the inflammatory reaction of 
the pelvis was in excess of that of the kidney. 
There are 2 other cases to be considered 
excluding the 1 of staphylococcus infection. 
In one of these 2 remaining cases (Case 10, 
Table II), the pelvic changes were minimal 
and the lesions in the cortex limited to acute 
inflammatory lesions in the glomeruli with 
intertubular infiltration in the medulla. In 
the other of the 2 remaining cases (Case 8, 
Table II) there was a single large group of 
cortical abscesses extending through the 
medulla and marked pyelitis in the one kidney 
and simple pyelitis in the opposite kidney. 
Considering the question of mode of infec- 
tion in this series of 67 cases for just a mo- 
ment: the assumption of primary hema- 
togenous infection of the urinary tract would 
involve passage of bacteria through the renal 
pelvis and ureter to the bladder, with the 
development of local bacilluria and pyuria. 
The infection once established in the bladder 
would then have to return by the ascending 
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route through the pelvis to the kidney. Such 
an assumption is not attractive. The numeri 
cal distribution suggests, as a logical inter 
pretation, a primary infection of the bladder. 
ascending from the bladder through the ure 
ters to the pelvis and from there to the renal 
substance proper. The frequency of regurgi 
tation of urine from the bladder into thx 
ureters makes this the most likely mode of 
ascending infection, in spite of the occasional 
finding of para-ureteral infiltration. 


EXPERIMENTAL PYELITIS 


The deductions strongly suggested by the 
pathological changes observed in spontaneous 
pyelitis, and by their distribution frequency. 
receive strong support by comparison with a 
series of lesions produced experimentally in 46 
rabbits by injection of colon bacilli into the 
blood stream or the bladder. The kidneys of 
20 animals with hematogenous infection and 
of 13 with ascending infection were studied 
and the lesions diagrammed. 

The characteristics of the hematogenous 
infections were: (1) bilateral, diffusely scat 
tered abscesses of the cortex or medulla, or 
both; (2) localization of the inflammatory 
reaction in the pelvic lining of the papilla and 
adjacent mucosa; and (3) absence of inflam 
mation in the peripelvic fat.! This is well 
illustrated in a combination of the diagrams 
taken from the 1922 publication (Fig. 3). 

The characteristics of the ascending infec- 
tion were: (1) constant and intense infiltra 
tion of that part of the parietal wall of the 
pelvis that covers the vessels entering the 
kidney; (2) freedom from inflammation or 
abscess of the renal parenchyma; and (3 
frequent, diffuse infiltration of the peripelvi« 
fat. For comparison with lesions of hamato 
genous origin, several diagrams of the ascend 
ing lesion are given in Figure 3. 

On the basis of these observations, the 
probable mode of infection often can be deter- 
mined without difficulty. With 3 exceptions 
the diagrams made of the spontaneous infec- 
tions which are not here reproduced are iden- 
tical with those of the ascending infections 
(Fig. 3, d, e, and f). In Table IT, I have noted 


‘In a later series of experiments with a more virulent organism, peri 
pelvic inflammation was present in the hematogenous infections. 
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HELMHOLZ: SPONTANEOUS PYELITIS IN THE RABBIT 


TABLE II.—PYELITIS OR PYELONEPHRITIS OR BOTH IN RABBITS 


7 Pyelitis Per Pyelonephritis 
= 5 . Peri : . pelvic 
WD ~~. ( S 7) > ° - . . ~ 
Rab Date ou st ureter- R—Right Pus in Mucosal infiltration infiltra Remarks 
vit itis re L—Left | pelvis : Rr ‘ 
al itis : : : tion Papilla | Cortex 
= Parietal | Visceral | Papilla 
r 3- 3-17) D ~ R 
L 
6-30-23| D R 
I 
3 i~ 9-25; K R 
I 
| 3-28-27) K R 
I 
< 6 26.28 DP R 
I 
6 6 2628) DPD R 
I 
- 6-26-28) DPD R - Chronic inflammation 
I of the pelvis 
8 8-25-29, D R Single group of ab 
I — - scesses, right kidney 
9 5- 6-30) D R - s 
I a 
10 31 D R Glomerulitis 
L - - ~ 
11 Q-31 D R 
L 
I 4- 6-31) K = R —_ = 
I 
13 =a & R Staphylococcus 
“ I a - 5 ie 
14 |to-r5-31} D R - 
I He a 
15 |10- 3-31] K R - - 
I 
16 9-30-31, D R - | 
L — - - = 
Summary* 
Positive 10 | 6 | i 76 | 26 ms | d jf 26-1 ey e F 
Negative 3 4 | ° ° 6 — 6 | a II 
Number of sections e 4 6 | Uni- | 7 1 6 | 7 ? 
lateral 


‘Organisms isolated from urine: colon bacilli in 16 instances and staphylococci (from abscess of the kidney) in t instance. 


the lesions of the various parts of the urinary 
passages and of the kidney. It is evident from 
this that in all but 1 instance (Case 10) there 
is a definite inflammatory reaction in the 
lining of the parietal pelvic wall such as is 
seen in the diagram of ascending infection 
(Fig. 3,e). If the case with the staphylococcus 
abscesses of the cortex (Table IT) is left out of 
account, there are only 4 cases in which there 
is any infiltration, local or diffuse, in the 
cortex, medulla, or papilla. This pyelo- 
nephritic group, although small, is of interest 
because it overlaps into the hematogenous 





group. Int of the 4 cases the localization and 
extent of the lesions indicate  detinitely 
hematogenous origin (Case 10) and in 1 case, 
definitely ascending origin (Case 8), the lat- 


~ ter representing an exact duplicate of Figure 


3, f, which represents an ascending infection 
with but a single group of abscesses in one 
kidney. In the 2 others of the 4 cases, the 
infection is probably ascending, the 1 because 
hydronephrosis has probably resulted in the 
diffuse pyelonephritis and the other because 
of the slight cortical involvement, the intense 
pelvic inflammation, and marked infiltration 





Ascending 
Experimental | Spontaneous 
Total 13 16 
Infiltration of parietal pelvic wall 12 15 
Kidney free from infiltratior 0 11 
Peripelvic infiltration 6 6 
Single group of abscesses I : 


of the peripelvic fat. All of the cases of spon- 
taneous pyelitis, and 1 case of pyelonephritis 
resemble in histological detail very closely 
the pathological picture produced by experi- 
mental ascending infection. One case of 
pyelonephritis is definitely hamatogenous 
and 2 are doubtful. The spontaneous and the 
experimental lesions are strikingly compared 
in Table III. 

It seems fair then to state that in the rabbit 
the infections of the urinary tract with colon- 
like organisms start in the bladder and 
ascend to the pelvis and the renal paren- 
chyma. 

A large number of rabbits have bacilluria 
limited to the bladder, a considerable number 
have pyuria limited to the bladder, a very 
small number have bacilluria involving also 
the upper part of the urinary tract, and a 
relatively large number have simple pyelitis. 
The numerical grouping of the cases points 
to an ascending infection, the more so as there 
is no evidence that bacilluria limited to the 
bladder is of hematogenous origin. Even if 
it were, the concept of ascending infection 
from the bladder would still hold. 

Furthermore, the lesions seen in sponta- 
neous pyelitis of rabbits coincide most fre- 
quently with those produced experimentally 
by injecting colon bacilli into the bladder. All 
this offers strong evidence that spontaneous 
pyelitis results from ascending infection. 

If the attempt is made to apply to human 
beings the conclusions derived from study of 
this complete series of infections of the unob- 
structed urinary tract of the rabbit, these 
facts are confronted: So far as the child is 
concerned, up to the present time no study of 
material obtained from operation or necropsy 
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MODE OF INFECTION 


Hwematogenous 


Experimental Spontaneous 
Total 20 10 
Multiple abscesses 15 2 fone 
staphylococcus) 
Focal papillitis 17 heli” 
Subepithelial infiltration of papilla 17 1 


has furnished a histological picture of the 
sarly stages of colon bacillus infection of the 
urinary tract. There is very little likelihood 
that the information necessary to determine 
the mode of infection in man can be obtained 
without unjustifiable risk to patients. It is, 
unfortunately, necessary to supply this lack 
of information by observations of animals in 
which the various stages of spontaneous le- 
sions can be compared with lesions produced 
at will. Such comparisons suggest strongly 
the existence of a form of pyelitis that is an 
infection limited to the pelvis of the kidney, 
as a pathological as well as a clinical entity, 
and that it has its origin in ascending infection 
from the bladder. Similar observations of 
other animals would still further justify the 
assumption of a like mode of infection in man, 
but it must remain, for the present at least, 
an assumption. 
CONCLUSIONS 

1. In the rabbit there is a pathological 
condition of the kidney properly termed 
pyelitis. 

2. A study of comparative pathology in 
dicates that the usual infection of the renal 
pelvis with colon bacillus proceeds by the 
ascending route. 
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THE HYDROGEN-ION CONCENTRATION VALUE OF TANNIC ACID 


SOLUTIONS USED IN THE 


STANLEY J. SEEGER, M.D., F.. 


URNS involving relatively large areas 
of skin surface constitute an important 
medical and economic problem. While 

the profound changes produced in the body by 
these accidents have, for many years, received 
the attention of workers in physiology and ex- 
perimental medicine, the attitude of the pro- 
fession at large has been one bordering on in- 
difference. Fortunately, the surgical literature 
of the past few years reflects a renewal of inter- 
est in the clinical aspects of this subject, which 
interest was greatly stimulated by the contri- 
bution of Davidson on ‘‘Tannic Acid in the 
Treatment of Burns.’”’ The high mortality of 
extensive burns, the prolonged hospitalization, 
the frequent occurrence of disfiguring scars, 
and permanent disability warrant more vigor- 
ous efforts for the prevention of these accidents. 
The campaign instituted by the Milwaukee 
Children’s Hospital, in 1931, which contem- 
plates a sustained educational program aimed 
at the prevention of burns in children, is an 
example of what can be done in the social 
phases of this problem. 

Burns are usually classified on the basis of 
the causative agent and on the basis of their 
severity. The usual classification of burns into 
first degree or erythema forming, second degree 
or blister forming, and third degree or eschar 
forming leaves some things to be desired, but 
is probably as satisfactory a clinical classitfica- 
tion as can be devised. Two recent attempts 
at re-classification are of interest. Goldblatt 


TREATMENT OF BURNS 
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suggests that burns be classified into scar form- 
ing and non-scar forming types. Bancroft and 
Rogers suggest that the present third degree 
burns be divided into third and fourth degree, 
the term third degree being applied to those 
destroying the epithelium but not destroying 
the hair follicles while those wherein all of the 
epithelium and subcutaneous fat are necrosed 
be characterized as fourth degree burns. 

It has long been recognized that the extent 
of skin surface burned or scalded is of much 
more importance than the degree of the burn. 
Methods of estimating the skin surface in- 
volved have been inaccurate as can easily be 
demonstrated by questioning any clinician 
relative to the amount of skin surface repre- 
sented by a given region. Berkow devised a 
satisfactory method of estimating the skin sur- 
face involved in burns which should be used 
generally by clinicians. 

The symptoms following the infliction of a 
severe burn fall into three groups: (1) the pe- 
riod of primary shock; (2) the period of so 
called secondary wound shock; (3) the period 
of repair, which may or may not be associated 
with infection. The early shock which is ob- 
served in practically all extensive burns is 
traumatic in nature and demands immediate 
and energetic treatment. Treatment should 
be directed, first, to the relief of pain; second, 
to the restoration of body heat; and, third, to 
overcoming the loss of fluids in the circulation 
which so frequently occurs. Fluid can best be 
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5 per cent solution applied; hydrogen-ion concentration 
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Tannic acid (Merck) 


2.5 per cent solution applied; hydrogen-ion concentration 
value 2.92. 





Tannic acid (Zinsser) 
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Fig. 4. 


Fig. 5 


value 7.00 


supplied by the administration in large amounts 
of water and normal saline solution, and by 
relatively large transfusions of blood. 

Two lines of investigation relating to th¢ 
symptoms which have usually been described 
as secondary wound shock are of particular in 
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terest. The first relates to the production of a 
toxin at the site of the burn as a result of pro- 
tein decomposition by heat. It is claimed that 
the absorption of this altered protein produces 
the characteristic toxemia, and Davidson, 
after reviewing the experimental work which 
has been done, believes that there is strong 
evidence in favor of this assumption. Some 
confusion seems to exist relative to the time of 
occurrence of this syndrome. If this theory 
postulated by Robertson and Boyd and other 
workers is correct, then it would seem logical 
that the symptoms supposedly caused by 
altered protein should appear between the first 
and fifth days. The rise in temperature, sec- 
ondary anemia, and exhaustion which appear 
during the later period of repair are generally 
attributed to absorption from the large in- 
fected surface area. 

The second line of investigation has to do 
with a shifting of water in the body as a result 
of which there may occur a tremendous con- 
centration of the blood and great loss of fluid 
from the tissues. Underhill is a leading ex- 
ponent of the theory that this change is one of 
the most significant occurring in the organism 
during the first few days following a burn. 
Underhill states that in experimental animals 
it can be demonstrated that a burn involving 
approximately one-sixth of the surface area of 
the skin may be accompanied by a loss of fluid 
to the extent of 70 per cent of the total blood 
volume in a period of less than 24 hours. If the 
results obtained in his experiments may be 
applied to man one arrives at rather surprising 
figures for loss of water. A man of 65 kilo- 
grams has an approximate blood volume of 
5,000 cubic centimeters. If 70 per cent of the 
blood volume were lost to the wounded area 
following a burn of one-sixth of the skin sur- 
face, it would mean a loss of fluid of 3,500 
cubic centimeters within a period of less than 
24 hours. The water reserves of the organism 
are not thoroughly understood. It is possible 
that all organisms and tissues have the capac- 
ity of storing water to a limited extent in the 
form of what Gamble has called “‘interstitial 
water” as distinct from water combined with- 
in the cells of the tissues. Underhill has shown 
that there are only a few conditions under 
which it is possible to cause the tissue cells to 
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give up their water and there is a certain un- 
known but presumably definite water limit in 
the cells essential for the proper maintenance 
of the physiological rhythm. If the cells are 
forced to give up water to the extent that these 
limits are exceeded, then the organism invari- 
ably dies with great promptness. Underhill 
states further that increased permeability of 
the capillaries following a burn appears to be 
in one direction only; namely, from the blood 
to the tissue fluids. From the tissue fluids to 
the blood there is a decrease of permeability to 
such an extent that doses of strychnine that 
will kill a normal animal in 10 minutes if in- 
jected under the skin are of no noticeable influ- 
ence when injected into or under the burned 
skin. Underhill believes that it is unnecessary 
to postulate a theory based on the existence of 
a specific burn toxin, but that all of the general 
symptoms observed may be explained on the 
basis of anhydramia. 

Davidson introduced the tannic acid method 
of treating burns in 1925. Tannic acid was 
suggested to him because of its similarity to 
phosphotungstic acid in its property of precip- 
itating protein. Because of this action it was 
assumed that tannic acid would be efficacious 
in precipitating poisonous material in burned 
tissue, thereby preventing its absorption. In 
short, a local chemical débridement was sought 
by its use. 

Extensive experience with this method of 
treating burned areas demonstrates that it has 
many advantages. Tannic acid as an initial 
dressing on a burn relieves pain almost im- 
mediately so that it is often unnecessary to 
administer opiates following the thorough tan- 
ning of the tissue. The precipitated protein 
formed provides a protective coating against 
chemical, bacterial, and mechanical action as 
well as against sensory and inflammatory irri- 
tation. The general comfort and easy han- 
dling of patients is promoted, the loss of body 
fluids is prevented, secondary infection, es- 
pecially in superficial burns, is limited because 
of lack of favorable material for growth of 
organisms. The protective area of coagulated 
protein acts as a scaffold for the growth of 
epithelium. One of the important functions of 
the skin is the mechanical protection it affords 
by cloaking the body in a complete mantle of 
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pH Value of Tannic Acid Solution 
Fig. 7. Effect of hydrogen-ion concentration value and 
temperature upon the rate of combination of tannic acid 
with connective tissue. The connective tissue fibers of 
cowhide were in contact with 4 per cent tannic acid solu- 


tions (Zinsser) for 2 hours at 25 degrees C and at 40 de- 
grees C. 


dead material thus keeping the organism to 
some extent isolated from its environment. 
The formation of a crust or scab by tannic acid 
temporarily restores to the body some of the 
biological functions of the skin destroyed, thus 
allowing the organism to readjust itself to 
altered physiological conditions during a pe- 
riod when the patient is often struggling with 
shock. 
"In deep burns, as has been emphasized by 
Lee and observed by me, infection may occur 
underneath the coagulated membrane. If any 
signs of sepsis appear the coagulum should be 
split and portions removed in order to promote 
drainage. Lee has made a valuable suggestion 
for the treatment of these deeper burns. Dur- 
ing the tanning process he checker-boards the 
area by making incisions so that 2 inch squares 
of tanned membrane are formed. This can 
also be accomplished by laying very narrow 
strips of adhesive across the burned area and 
tanning the squares between them. 

At the Milwaukee Children’s Hospital, we 
have found the most satisfactory method of 
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pH Value of Contact Solution 
Fig. 8. Effect of hydrogen-ion concentration value o/ 
contact solution upon the degree of plumping of purified 
calf skin. Different values were applied for 5 days at 7 
degrees C. The skin was initially in equilibrium with 
solution of hydrogen-ion concentration value of 7.7. 


applying tannic acid to be the spray, the whole 
area being sprayed every 15 minutes until a 
firm mahogany brown membrane is formed 
which usually occurs within 15 or 18 hours 
One hundred and fifty patients suffering from 
burns have been treated by the tannic acid 
method at the Milwaukee Children’s Hospital. 
The method has many advantages but we have 
noted no great reduction in the mortality rate 
It should be stated here that no one method o/ 
treatment meets all of the requirements o/ 
every case which one encounters. In fact the 
treatment of a severe burn requires, in its 
various stages, a broad knowledge of surgery 
and a constant reorganization of therapy. 

In spite of the fact that the tannic acid 
method of treating burns has been widely 
adopted, little attention has been given to the 
nature of the tanning agent other than to 
modify the strength of the solutions. David 
son suggested the use of a 2.5 per cent solution 
and various authors have suggested the use o/ 
solutions varying from 2.5 per cent to ro per 
cent. All solutions advocated contain onl) 
tannic acid and water. Emphasis has been 
placed on the necessity for making fresh solu- 
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pH Value of Tannic Acid Solution 


Fig. 9. Effect of hydrogen-ion concentration value and 
time of contact upon the rate of combination of tannic acid 
with connective tissue fibers of cowhide. Tannic acid 4 per 
cent solution was applied for different lengths of time at 
different hydrogen-ion concentration values at temperature 
of 20 degrees. Note at hydrogen-ion concentration values 
above 9 the skin tissues became black and began to 
hydrolyze. 


tions immediately before use, the ordinary 
tannic acid powder usually dispensed being the 
one which has been generally utilized. : Lee 
makes the interesting statement that it has 
been a practice of the Jews for many years to 
use ink as a primary dressing on burned sur- 
faces. He believes that the old inks made from 
tannic gallic acid were very efficient because of 
a similarity of their action to the tanning of 
Davidson’s method. Our inks are now made 
from coal tar substances and the similarity no 
longer exists. He also states that a strong 
brew of tea makes a tannic acid solution of 
from about 5 per cent to 7 per cent and he has 
used it in this manner in dispensary practice. 

Inquiry made by me into the experiences of 
chemists working in the leather industry re- 
vealed that it was desirable for clinicians to 
make further investigation into the properties 
of tannic acid and the reaction of tissue to it. 
After consulting Dr. John Arthur Wilson, a 
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Fig. 10. Effect of hydrogen-ion concentration value and 
concentration upon the rate of combination of tannic acid 
with connective tissue. Fibers of cowhide in contact with 
tannic acid solutions of different concentrations for 24 hours 
at hydrogen-ion concentration values 2 and 5. Temperature 
20 degrees C. 


chemist of wide experience in leather manu- 
facture, a series of experiments on animals was 
carried out. These experiments had as their 
object the determination of the effect of a 
change in the hydrogen-ion concentration value 
of tannic acid solutions when used in treating 
burns. Acknowledgment is hereby made of 
the valuable assistance rendered to this work 
by Dr. Wilson. 

Wilson states that it is apparent from the 
wide variety and chemical nature of materials 
used to tan animal skins and the differences in 
properties of the leathers produced that no one 
chemical equation can be given which will 
cover all tanning reactions. It is possible, 
however, to generalize. Collagen and gelatin 
exhibit a marked attraction for water and are 
readily hydrolyzed. When they undergo chem- 
ical changes which markedly decrease their 
attraction for water and tendency to hydrolyze 
under a variety of conditions, they are con- 
sidered to have been tanned. There are prob- 
ably a number of definite points in the protein 
molecule where hydrolytic splitting takes place 
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or where water or highly ionized molecules 
may become attached. When a substance com- 
bines with the protein at these points and be- 
comes so firmly attached as to prevent any 
further combining with water or highly ionized 
molecules, the effect is one of tanning and the 
substance is listed as a tanning material. It is 
possible, of course, that the same effect may be 
obtained through some rearrangement in the 
protein molecule not involving actual combi- 
nation with some other material. 

The effect of hydrogen-ion concentration 
value of tan liquors upon the fixation of tannin 
by tissue proteins has been studied in industry 
by Wilson and others. Variable factors affect- 
ing the diffusion of tannins into the skin, such 
as concentration, temperature, and kinds of 
tannins have also been investigated. Charts 7, 
8, 9, and to show the effect of hydrogen-ion 
concentration value and temperature upon the 
rate of combination of tannic acid with con- 
nective tissue; the effect of hydrogen-ion con- 
centration value of contact solution upon the 
degree of plumping of purified calf skin; the 
effect of hydrogen-ion concentration value and 
time of contact upon the rate of combination 
of tannic acid with connective tissue; and the 
effect of hydrogen-ion concentration value and 
concentration upon the rate of combination of 
tannic acid with connective tissue, and are 
taken from Wilson’s text on leather manu- 
facture. 

When animals’ skin is immersed in dilute 
solutions of acid or alkali the protein matter 
swells by absorbing some of the solution. Dur- 
ing this process the skin develops an increased 
resistance to compression which, in the tan- 
ning industry, has been given the name “plump- 
ing.” This change, which is dependent upon 
the water content of the skin, is measured on 
the basis of the resistance to compression of 
small pieces of skin under standard conditions. 
It is generally assumed that the greater yields 
of leather are obtained when the skin is tanned 
in a highly plumped condition. If plumping by 
means of acid is carried to excess the skin will 
be ruined. Rapid tanning of the surface of the 
skin occurs, rendering it almost impermeable 
to the tannin remaining in the solution and the 
fibers in the interior swell considerably. If left 
long in this condition, especially in warm 
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liquor, the collagen hydrolyzes and the skin is 
damaged beyond all recovery. 

In order to determine the effect of hydrogen- 
ion concentration value of tannic acid used in 
treating burns, two series of experiments were 
conducted. In the first series, 12 rabbits, 
under ether anesthesia, were burned with a 
hot iron plate, the area covered being 2 square 
inches over the right butt, time of contact 
being 5 seconds, and temperature 200 to 300 
degrees C. Immediately after burning, the 
burned areas were sprayed with tannic acid 
solution. Spraying was done at intervals oi 
about 10 minutes for 13 hours. After 24 hours, 
the rabbits were killed and skinned. The 
burned area from the right side and a corre 
sponding area from the normal left side were 
prepared for microscopic study. Each rabbit 
was sprayed with a different solution as 
follows: 


Tannic Per cent 
No. acid from strength PH value 
I Merck 2.5 2.92 
2 Merck 5.0 2.85 
3 Merck 10.0 2.60 
4 Zinsser 5.0 3.10 
S Zinsser 5.0 4.00 
6 Zinsser 5.0 5.00 
7 Zinsser 5.0 6.00 
8 Zinsser 5.0 7.00 
9 Zinsser 5.0 8.00 
10 Zinsser 5.0 9.00 
II Zinsser 5.0 10.00 
12 Zinsser 5.0 II.00 


The first four solutions consisted of pure 
tannic acid and water. The remaining eight 
were exactly like number four except for the 
addition of an increasing amount of sodium 
hydroxide to increase the hydrogen-ion con- 
centration value to the desired point. 

After about 5 hours the color of the treated 
areas began to darken noticeably, the color 
being darker in the skins treated with the solu- 
tions of higher hydrogen-ion concentration 
value. The effect of hydrogen-ion concentra 
tion value upon color is explained by the fact 
that tannic acid undergoes a molecular re 
arrangement with the change of hydrogen-ion 
concentration value; the higher the hydrogen- 
ion concentration value, the darker the color 
of the compounds formed. In this respect 
tannic acid behaves like litmus, methyl orange, 
and other indicators of acidity. At higher 
hydrogen-ion concentration value, the color 
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change becomes more marked because of oxi- 
dation of the tannic acid which proceeds at a 
maximum rate at a hydrogen-ion concentration 
value of 9. The oxidation products are resin- 
ous and very dark in color. The chemical 
combination of tannic acid and skin tissue is 
of a distinctly different nature at hydrogen- 
ion concentration values below 5 than at hydro- 
gen-ion concentration values above 5. After 
21 hours the treated areas appeared to un- 
dergo no further physical changes until the 
animals were killed. 

Rabbits 1, 2, and 3 were treated with Merck’s 
tannic acid in solutions of 2.5 per cent, 5 per 
cent, and 10 per cent respectively. The hydro- 
gen-ion concentration values of these solutions, 
which are the solutions advocated for treat- 
ment by Davidson and others, are 2.92, 2.85, 
and 2.60. Rabbits 5 to 12, inclusive, were 
treated with 5 per cent solutions of Zinsser’s 
tannic acid to which increasing amounts of 
alkali were added to produce a range of hydro- 
gen-ion concentration values from 4 to 11. 

The hydrogen-ion concentration value of 
human skin has been extensively studied and 
is discussed by Cowdry in his text on special 
cytology. The corneal layer has been found 
slightly acid, the deeper layers being near the 
hydrogen-ion concentration of the blood. As 
cells near the surface die they become more 
acid, a phenomenon met also in other tissues. 
The skin, as one of the most important and in- 
teresting tissues of the body, is gradually at- 
taining its rightful place in medicine. Its 
functions apparently are more diverse than 
has been believed. Cowdry says that until 
recently, in the dissecting room, the first duty 
of the student was to get rid of it. Davidson, 
in his paper on tannic acid, quotes Wiener as 
stating that the intracellular proteoses which 
are the supposed toxic agent in burns act only 
ina faintly acid medium and that their activity 
is entirely checked by a slight shift to the 
alkaline side of the neutral point. There has 
been clinical application of this principle in the 
widespread use of sodium bicarbonate com- 
presses and baths in the treatment of burns. 
Therefore, if one accepts the toxin theory of 
burns, it would seem undesirable to apply to 
the burned area an acid solution which might 
favor the action of the toxin. 
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The great degree of oedema produced in the 
tissues by solutions in the acid ranges and the 
marked disruption and disorganization caused 
thereby are very definitely shown in the micro- 
scopic sections. When one proceeds from a 
neutral to an acid range the suddenness with 
which this alteration begins at hydrogen-ion 
concentration value 6 is striking. It would 
appear that this degree of oedema interferes 
seriously with the tanning or fixing action of 
the tannic acid. The most alkaline solution 
used appears to be much less harmful to the 
tissues than the slightly acid change from 
hydrogen-ion concentration value 7 to 6. It is 
significant that the best results were obtained 
at the hydrogen-ion concentration ‘value 
nearest 7.4. The heavy and rapid fixation 
of tannin and the excessive swelling of the 
tissues following the use of solutions in the 
low hydrogen-ion concentration value ranges 
would in all probability have injured viable 
tissue were it present. Wilson states that were 
these acid solutions used to tan skins in the 
ordinary production of leather,the skins would 
be ruined. In leather manufacture if the hy- 
drogen-ion concentration value falls below 4 in 
the early stages of tanning, marked damage to 
the fibers occurs. 

The series of experiments was repeated in 
twelve guinea pigs, the results confirming those 
relative to the effect of hydrogen-ion concentra- 
tion value which were observed in the rabbits. 
Comments on the photomicrographs here 
made are those of Dr. Oscar T. Schulz, path- 
ologist at the Columbia Hospital, Milwaukee. 
From the series of experiments here recorded 
it would seem that attention should be paid to 
the hydrogen-ion concentration value of tan- 
nic acid solutions used in the treatment of 
burns. Tannic acid has been used on the 
theory that it acts as a chemical fixing agent 
for the destroyed protein, but the evidence of 
possible injury to viable tissue when acid solu- 
tions are used seems to me to be of consider- 
able importance. The deposition of tannic 
acid is sufficient in hydrogen-ion concentration 
values near that of the blood effectively to fix 
tissue which has been injured by heat without 
producing the cedema which results when acid 
solutions are used. The uniformity of distri- 
bution of tannin and the rate of diffusion are 
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undoubtedly promoted by alkalinization to a 
neutral or slightly alkaline point. It is con- 
ceivable that the oedema which results from 
the use of acid solutions of tannic acid may 
augment the shift of fluid from the blood ves- 
sels to the tissues which, according to the 
theory of Underhill, occurs in burns. The 
studies on the action of tannic acid which have 
been made by chemists in the leather industry 
have been made on animal tissues which were 
not viable. For this reason one may not be 
able to apply them directly to clinical medi- 
cine, but it must be conceded that they are of 
great importance to anyone interested in the 
clinical use of tannic acid and indicate that 
sufficient attention has not been paid to the 
chemistry of the solutions which have been 
used in burns. Wilson is of the opinion that the 
action of tannic acid on collagenous connective 
tissue is probably the same in the living skin 
as it is in skin which has been removed from 
the body. 

On the basis of this experimental work we 
have used clinically the following solution of 
tannic acid: 3.975 grams of pure anhydrous 
sodium carbonate and 25 gramsof pure tannic 
acid with 500 cubic centimeters of water. This 
gives a solution with a hydrogen-ion concen- 
tration value of 7.4. This solution has been 
used in two very extensive burns and in both 
cases gave immediate and late results which, 
in some respects, were superior to the 5 per 
cent aqueous solution of low hydrogen-ion 
concentration value which we used formerly. 
The tanning occurred rapidly, the same anal- 
gesic properties were noted, and the tanned 
membrane which was formed was more pliable 
than that produced by the solutions in the low 
hydrogen-ion concentration ranges. 

CONCLUSIONS 

Tannic acid solutions used clinically in the 
treatment of burns since Davidson’s introduc- 
tion of this substance are strongly acid and 
highly astringent, tending to cause swelling 
and oedema of the tissues and a too rapid fixa- 
tion of tannin at the surface. These disadvan- 
tages are overcome by neutralization to the 
same hydrogen-ion concentration value as 
that of the blood. Apparently this neutraliza- 
tion is not accompanied by any loss in tanning 
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power. The beneficial effects of tannic acid 
observed by clinicians are retained by the use 
of neutral or slightly alkaline solutions. 

In a study of the accompanying photomi- 
crographs an understanding of the changes that 
have occurred will be facilitated and descrip- 
tion simplified by a study of the normal tissue. 
The tissue in each case includes the entire 
thickness of the hide of the animal. This con- 
sists of the covering epidermis, which is con- 
tinuous with the hair follicles present in the 
subepidermal tissue. The latter consists of a 
rather loosely fibrillated, collagenous con- 
nective tissue that contains few nuclei. This 
rests upon a layer of striped muscle two to 
three fibers thick, the fibers running parallel to 
the surface of the hide. Beneath the muscle 
layer is a thin fascial layer composed of coarse 
fibers that run at right angles to the muscle 
fibers. Beneath the fascial layer is loose 
areolar tissue through which the tissue has 
been separated in removal. 


Figure 1 represents the normal skin of the rabbit in 
the area in which the burns were produced. 

Figures 2 to 6 are taken from the series of photo- 
micrographs made after the experiments described in 
the text were done. The cedema and disruption of 
tissue with the marked fixation of tannic acid on the 
surface will be noted in Figures 2 and 3, which were 
tanned with solutions of hydrogen-ion concentration 
values of 2.92 and 6.00 after burning of the skin. 

Figure 4 represents the condition of the burned 
skin after tanning with a solution of hydrogen-ion 
concentration value of 7, Figure 5 being a high power 
photograph of the same tissue. Nuclear preservation 
is good and fibrillar structure of the connective tissue 
is more evident. The decrease in the amount of 
cedema is also notable. 

Figure 6 is a low power photograph of burned skin 
after tanning with a tannic acid solution of hydrogen- 
ion concentration value of 10. The hide is somewhat 
thicker than in the normal control from the same 
animal. The fibrillar structure of the hide is absent, 
but the nuclei of the hair follicles are well preserved 
and nuclei can be recognized in the collagenous tissue 
as well as in the underlying muscle. The increased 
fixation of tannic acid on the surface as compared 
with Figure 4 is evident. Publication of the entire 
series of photomicrographs is not practicable, but the 
changes shown are characteristic of those observed as 
we progressed from the acid ranges to normal hydro- 
gen-ion concentration and from normal hydrogen-ion 
concentration to alkaline. 

Figure 7 is a chart showing the effect of the 
temperature and the hydrogen-ion concentration 
value upon the rate of combination of tannic acid 
with connective tissue at a temperature of 25 
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degrees C. As the hydrogen-ion concentration value 
of the solutions increases there is a marked decrease in 
fixation of tannin with the minimum at hydrogen-ion 
concentration value 5. Fixation, however, increases 
reading a maximum at 7, and then falls off to practi- 
cally nothing at pH=g9. At 4o degrees C. there is a 
much greater fixation at all hydrogen-ion concentra- 
tion values and a steady decrease from pH 2 to 9 
with no point of minimum at pH=s5s. The effect of 
temperature is undoubtedly very important. At the 
surface of the skin the temperature is probably very 
close to that of the atmosphere, but in the tissues 
below it is probably very close to 37 degrees C. 

Figure 8 shows the effect of plumping or swelling of 
the skin. A piece of calf skin in equilibrium with a 
solution of pH=7.7 was taken as a standard. Its 
resistance to compression was measured and the 
value taken as unity. The measurement was made 
with a sensitive thickness gauge having a plunger 
with a base of 1 square centimeter area. The thick- 
ness of each piece of skin tested was measured when 
in equilibrium with a solution of pH=7 and again 
when the same piece had reached equilibrium with 
the solutions of some other hydrogen-ion concentra- 
tion value. The ratio of the second thickness read- 
ing to the first was taken as the plumping ratio. It 
will be noted that the plumping is very great at a 
hydrogen-ion concentration value of 3. 5) decreasing 
rapidly as the hydrogen-ion concentration value is 
raised to 5, increasing again sligk. tly with a maximum 
of 6.5, decreasing again to a minimum at about the 
hydrogen-ion concentration value of the blood, and 
then rising again very sharply. 

Figure 9 shows the effect of hydrogen-ion concen- 
tration value and of time upon the fixation of tannic 
acid by connective tissue. The entire practical range 
is covered for tanning periods of 6 hours, 24 hours, 2 
weeks, and 12 weeks. The comparison of the 6 hour 
curve with that of the lower curve in Figure 7 indi- 
cates that there is not much to be gained by prolong- 
ing the time of treatment of the skin with tannic 
acid. It is probable that the tannic acid has served 
its purpose after 2 hours or less of actual contact with 
the tissues. This period of maximum effect is prob- 
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ably reached after a longer period when the spraying 
method is used. 

Figure ro shows the effect of concentration of tan- 
nic acid at hydrogen-ion concentration values of 5 
and 2. At a hydrogen-ion concentration value of 5, a 
maximum fixation occurs with a 2 per cent solution 
of tannic acid. As the hydrogen-ion concentration 
value decreases, very much more tannin is fixed, and 
the maximum fixation occurs with the ro per cent 
solution. 
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/¥AWO HUNDRED and fifty-five cases of 
angiomatous tumors apparently arising 
primarily in skeletal muscle have been 

reported in the literature. Most of these have 

been described as angioma, cavernous angi- 
oma, or cavernous hemangioma of muscle. 

Some of the earlier cases were reported as 

erectile tumors. Davis and Kitlowski® have 

made the most complete recent review of the 
literature and reported 11 new cases making 
their total 212. There are 18 cases in their 
review which we have not included, and we 
are adding 61 not mentioned by them sum- 
marized in tabular form (Table III). We 
have 1 new case to add to the literature, 
which makes a total to date of 256. 


Woman, aged 22 years, had noticed a mass in her 
right buttock for the last 9 years which she thought 
had been gradually increasing in size. Pain had 
been noticed in the region of the mass for the past 5 
years, never severe, usually a steady ache which 
came on only following severe exertion, and was 
relieved by rest. Tenderness was experienced only 
when there was trauma to the mass. It never inter- 
fered with the patient’s activity. The family history 
was negative for any congenital anomalies or 
tumors. 

Examination revealed an essentially normal 
young woman except for the right buttock which 
contained a poorly defined, firm, smooth, rounded 
mass about the size of an orange. The overlying 
skin was normal and freely movable. The tumor 
appeared to be fixed to the underlying tissues just 
below the right sacro-iliac synchondrosis and could 
not be differentiated from the upper and posterior 
part of the gluteus maximus with which it seemed 
to be continuous. There was no functional impair- 
ment. The mass did not change in size, shape, or 
position on contraction of the muscle. No thrill, 
pulsation, expansion, tenderness, compressibility, or 
bruit was noted. There was no change in size or con- 
sistency when the patient stood or the tumor was 
compressed. Aspiration was not attempted. X-ray 
showed a dense shadow the size of a quarter dollar at 
the level of the sacro-iliac synchondrosis just to the 
right of the midline of the sacrum. The diagnosis 
was made of dermoid cyst with calcification. 

Operation was performed August 6, 1927, by Dr. 
D. B. Phemister at the Presbyterian Hospital. 


2 Davis, J. S., and Kitlowski, E. A. Primary intramuscular hemangio- 
mas of striated muscle. Arch. Surg., 1930, xx, 39. 


1This work has been done partially under a grant from the Douglas Smith Foundation for Medical Research. 


Ethylene anesthesia was used. The incision was 
made about 6 inches long through skin and sub- 
cutaneous tissues over the region of the mass, down 
to the muscle. The tumor was hard and firm and 
appeared to lie within the gluteus maximus muscle 
from which it was not sharply defined. The tumor 
was removed by resecting it with the surrounding 
muscle tissue. All cut surfaces about the tumor 
poured out blood profusely. The amount of hemor- 
rhage at operation was rather great but it did not at 
the time appear alarming. The closure was made 
with drainage. 

The postoperative course was rather alarming 
during the first day. Shortly after returning to her 
room the patient appeared to be in shock, with a very 
weak but slow pulse, air hunger, and a systolic 
blood pressure of 34. A hyperdermoclysis of 1500 
cubic centimeters of normal saline solution was 
begun immediately. Her condition gradually im- 
proved and her blood pressure was up to 108 by 
evening. On the following day her previously nor- 
mal hemoglobin and red count had fallen to 48 per 
cent and 2,700,000, respectively. She apparently 
had suffered a severe hemorrhage. The wound 
healed without infection or hematoma and the 
postoperative course except for the first day was 
uneventful. On examination a year later the patient 
was in good health and there was no evidence of 
recurrence or disability from the operation. A 
letter from the patient 2 years after operation re- 
ported that she was in excellent health and that 
there was no evidence of recurrence of any symp- 
toms. Another letter 4 years and 2 months after 
operation stated that she was in excellent health, 
married, and mother of a robust year old daughter. 
She has had no recurrence of the tumor or any pain. 
Occasionally she has a feeling of a ‘“‘strain’’ in that 
region. 

Gross description of specimen. The specimen 
measures 7 by 6 by 4 centimeters and weighs 130 
grams. Its outer surface is made up of coarse 
muscle fibers, a small portion of tendon, connec- 
tive tissue, and fat. The mass is of a generally firm 
consistency. When cut into, the outer muscle layer 
is found to be thin, averaging 1 to 2 millimeters and 
at some exceptional places as thick as 5 to 10 
millimeters. Under the thin muscle covering and 
forming the largest part of the specimen is a yellow- 
ish white, firm tissue with distinct trabecule of 
lighter connective tissue. The more yellow firm 
tissue between the trabecule contains many blood 
vessels and spaces and to the touch presents the 
consistency of rubber. The lumen of the blood 
vessels is wide, from 2 to 3 millimeters in diameter. 
On the surface where the tumor tissue is in contact 














vith the skeletal muscle, no distinct capsule is 
pparent, but there appears to be a definite blending 
ff the muscle fibers with the tumor mass. Some of 
he small arteries in the peripheral fibromuscular 
issue are thrombotic. 

Microscopic description. Pieces of tissue from 
various parts of the tumor subjected to different 
staining methods present a variety of pictures that 
upon analysis illustrate many of the evolutionary 
phases of hemangiomatous development in the 
blood vessels of the muscle and of destruction of the 
involved muscle. ‘The active pathology includes 
extensive arteriolar and capillary new-growth as 
well as definite hyperplasia of endothelium in 
muscular type arteries and smaller vessels. The 
skeletal muscle fibers related to such altered blood 
vessels have undergone a passive but progressive 
degeneration that is more and more accentuated 
from the periphery of the tumor toward its center. 
In Figure 1 there are portrayed, in its left half, 
changes that occur in the skeletal muscle fibers while 
angiomatous units are still distant. Intermixed 
among fibers with normal cross section areas of 
Cohnheim are those whose myofibrilla have become 
clumped and the fiber now appears as a homogene- 
ous acidophilic mass. In longitudinal section as in 
Figures 2 and 6, such fibers show loss of their aniso 
tropic and isotropic discs. The right half of Figure 
1 represents the initial invasion of the muscle tissue 
by angiomatous tumor components that possess 
histological characteristics of capillaries and small 
arterioles; these have very little lumen and a 
proportionally thick wall of one or more layers of 
cells. Their inner endothelial cell lining is always 
complete, frequently appearing as crowded nuclei. 
These vascular channels between muscle fibers 
always follow the endomysial trabecule and never 
penetrate the sarcolemma of the skeletal muscle 
fiber. 

Progress of tumor development and of coincident 
muscle atrophy is illustrated by Figures 2, 3, 4, 5, 
and 6. Muscle fibers show loss of myofibrillar 
individuality followed by lytic changes that even 
tually reach a degenerative stage represented only 
by sarcolemma and nuclei. These remnants in 
cross section resemble giant cells. The proliferation 
of fibrous connective tissue stroma and of vascular 
channels is in excess of the amount of muscle 
destroyed resulting in wide separation of the 
multinucleated fiber remnants. This is best illus- 
trated by Figure 5. Closely related areas appear 
under widely different tumor growth control. In 
Figure 6 there is an encapsulated portion that is 
very cellular. There are here porportionately more 
endothelial cells than blood spaces. Individual cell 
growth, however, does not appear to be excessively 
rapid. There is neither mitosis nor anaplasia. This 
tumor portion possesses the only round cell in- 
filtration seen in the many sections studied, and it 
is very scanty. The contiguous skeletal muscle 
fibers in contradistinction, show less blood vessel 
growth than fibrous connective tissue proliferation. 
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Degenerative change in muscle fiber away 


Fig. 1. a, 
from angiomatous invasion; ), initial invasion of the mus- 
cular tissue by angiomatous tumor composed of capillaries 
and small arterioles. 


Beyond the field covered by the photomicrograph 
there are some fat cells between individual muscle 
fibers. Intensive degenerative changes, simulating 
Zenker’s degeneration, affect a fair proportion of 
the muscle fibers in this area, but there are no fatty 
changes in the fibers themselves. 

Proliferative changes affecting well formed blood 
vessels including two arteries of the muscular type 
are illustrated in Figures 7,8,ando. The artery in 
Figure 7 has had its lumen filled by the invading 
angiomatous and stroma tissues. It is interesting to 
note how, at one point, the neoplastic elements have 
penetrated and pushed aside a relatively thick tunica 
media of smooth muscle. One can well interpret 
that this is the mode of invasion of the tunica 
media, opposite the point of entrance, and that the 
vascular element and not the stroma connective 
tissue is the trail blazer. One observes a triangular 
space lined by endothelium sending out a pseudo 
pod-like process into the tunica media. The smooth 
muscle cells of the arteries so invaded by the tumor 
elements do not give evidence of anywhere near the 
amount of degeneration that the skeletal muscle 
fibers experience under more remote relationship to 
the advancing neoplastic blood vessel. 

The muscular type artery in Figure 8 depicts an 
interesting proliferative change, not inside its 
lumen but within its wall. The tunica intima has a 
complete covering of individual endothelial cells, 
but it is everywhere thickened, and to a very great 
degree, along one half of the vessel wall (a to d) 
where the inner elastic membrane with the smooth 
muscle cells of the tunica media have become widely 
separated from the endothelial lining of the intima 
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a, Degenerative change in muscle fiber (loss of 
invasion of muscular 


Fig. 2. 
anisotropic and isotropic discs); 6, 
tissue by angiomatous tumor. 


through growth of cells that are absolutely unre- 
lated to smooth muscle and that from their mor- 
phology and staining characteristics cannot be 
regarded as fibroblasts. This appears to be tumor 
tissue of intimal origin. Since a small vessel in 
Figure g shows a type of mural endothelial pro- 
liferation that is relatively common it is logical to 
assume that hyperplasia of endothelium with differ- 
ent potentialities occurs in both the arterial vessels 
of the parent tissue and in those of the neoplasm. It 
is likely that such endothelial tissue proliferations 
and lumen occluding processes, as they diminish or 
completely shut off blood supply are responsible for 
the initial degenerative changes in groups of muscle 
fibers supplied by such arteries but not yet directly 
invaded by the angiomatous tissue as Figure 1 seeks 
to illustrate. 
Pathological diagnosis: arterial hemangioma. 


RESUME OF TWO HUNDRED FIFTY-SIX CASES 
ETIOLOGY 

The age of the patient was given in 216 
cases. The largest group was in the second 
decade which was 80. The age distribution is 
given in Table I. The age at which the 
symptoms developed was mentioned in 205 
cases. The largest group of 95 fell in the first 
decade, and of these 29 were described as 
congenital or present at birth. The next 
largest group was in the second decade which 
was 67. The fact that 192 of the cases 
developed symptoms before the thirty-first 
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year shows definitely that this is a tumor 
beginning in childhood or early adult life. 


rABLE 1. AGE OF PATIENT AND AGF 


OF SYMPTOMS 


\T ONSE1 


Craven at onset ol 
Given in symptoms and signs 

lirst decade 40 95 
Second decade So 67 
Third decade 03 30 
Fourth decade 20 7 
Fifth decade 0 | 
Sixth decade 2 I 
Seventh decade I I 
eighth decade I 1 

Total 210 205 


Sex was definitely stated in 204 cases of 
which 97 were males and 107 females. 

With the exception of 6 Japanese and one 
negro, the disease was confined to the white 
race. 

Trauma was mentioned as definitely re- 
lated to the onset of the symptoms and signs 
in 36 cases and in 7 others it was a questionable 
factor. This makes a total of 17 per cent of 
the cases open to explanation on the basis of 
trauma. 

An hereditary influence does not appear to 
play any role because no two cases were re- 
ported from the same family. 

There is considerable difference of opinion 
on the formation of hamangiomatous tumors. 
Ribbert favors the Cohnheim theory and 
assumes that angiomata develop from embry- 
onic rests which are separate from the normal 
tissue. Virchow suggests that the tumors 
arise as a result of disease of the vaso vasorum 
and dilatation of pre-existing vessels due to 
mechanical influence during intra- or extra- 
uterine life. Rokitansky thinks that simple 
hypertrophy of the vascular segments and 
not neoplastic overgrowth explains the origin 
of the tumors. Trauma is the important fac- 
tor according to Lowenthal. 

An analysis of the data on the cases re- 
viewed would lead one to believe that a 
congenital factor must be of primary im- 
portance in view of the fact that 95 cases, or 
47 per cent of those in which age of onset was 
given, occurred in the first decade, 79 per 
cent within the first two decades, and g4 per 
cent within the first three decades. Trauma 
must be considered as a factor of significance 

















Angiomatous tumor and connective tissue 


Fa: 3, 
stroma completely replacing degenerated skeletal muscle 
tissue. 


at least in some of the cases as our data 
show that 43, or 17 per cent, are open to 
explanation on this basis. 


PATHOLOGY 


From the standpoint of gross character- 
istics of the cases reviewed the tumor has 
been described as diffuse, circumscribed, or 
partially circumscribed. The diffuse type 
was the most frequent. It was mentioned as 
infiltrating the surrounding muscle from 
which there was no sharp line of separation 
in 96 cases. The circumscribed had a sharp 
line of separation in 34 cases in which half of 
them had a definite fibrous capsule. The 
partially circumscribed was described in 12 
This type in part infiltrates the 
muscle, while the rest of the tumor is dis- 
tinctly separated from it often with a fibrous 
capsule. In many reports the gross type was 
not stated. 

The circumscribed type rarely involved 
any structures except the muscle; however, 
in 2 cases nerves were damaged, and in 2 the 
tumor was adherent to the periosteum. The 
diffuse angioma often involved other struc- 
tures than the muscles. It was necessary to 
exclude many cases in this review which other 
authors have included as primary muscle 


Cases. 
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angiomata because it appeared to us from the 
report of the case that the angioma probably 
arose outside the muscle and only involved 
the muscular tissue secondarily. Even some 
of the cases which we have included may have 
been primarily subcutaneous angiomata which 
involved the muscles secondarily. The diffuse 
angioma involved nerves in 16 cases, sub- 
cutaneous tissue in ro, periosteum and bone in 
g. synovial membrane in 7, large arteries in 6, 
skin in 3, and large veins in 3. The partially 
circumscribed involved the periosteum and 
bone in 3 cases. 

The color of the tumor was most frequently 
described as blue or red, and occasionally 
grey white. In some instances it was dark, 
yellow white, yellow grey, grey streaked with 
blue, and red blue. The consistency of the 
tumor was usually soft or spongy but oc- 
cassionally hard or solid. Fatty tissue was 
mentioned as making up part of the tumor in 
32 cases. Fibrous tissue was described as a 
component of the tumor in 24 cases. Blood 
cysts were noted in 5 cases. The consistency 
of the tumor was usually uniform through- 
out, but nodular areas varying in size from a 
grain of wheat to a cherry stone due to 
phleboliths were often present. Ossification 
in the tumor was noted in only 1 case. 


MICROSCOPIC PATHOLOGY 


The reports on the pathology, especially 
the histological aspects, were fairly good in 
about 60 per cent of the cases. In 15 per 
cent it was poor, and in 20 per cent the diag 
nosis only was given. In 5 per cent no diag 
nosis was made, histologically or grossly. 

The tumors were made up of vascular ele 
ments in a connective tissue stroma. ‘The 
most frequent vascular structure was the 
cavernous space or lacuna. ‘This was filled 
with blood the components of which were in 
the same proportion as in normal blood. ‘The 
space had a lining of a single layer of endo 
thelium and a wall which was usually thin but 
sometimes thick, made up of fibrous connec 
tive tissue. Arteries of various sizes and 


especially arterioles were often present. ‘The 
walls of the arterioles were usually thickened 
due especially to proliferation of the intima 
and 


sometimes the smooth muscle. The 
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lumen of these vessels was usually narrowed 
and sometimes even occluded by this process. 
Veins of various sizes were often present. 
Capillaries were rather frequently present at 
some place in the tumor and in a few were 
the predominating structure. Thrombi in 
varying stages of organization were fre- 
quently present in the lacune or larger 
vessels. 

The supporting tissue was fibrous connec- 
tive tissue which varied considerably in its 
cellular elements. It was in the stroma that 
the remnants of the striated skeletal muscle 
fibers were found in some stage of degenera- 
tion. In the more central part of the tumor 
the degenerative changes were usually com- 
plete; however, as the periphery of the 
tumor was approached the muscle fibers were 
better preserved and even normal. The 
degenerative changes seen were atrophy, loss 
of transverse striations, and hyaline and 
fatty degeneration. Fibroblastic prolifera- 
tion varied considerably, and in some was so 
extensive that in 6 cases the author con- 
sidered the possibility of a sarcomatous 
tumor. Round cell accumulations were fre- 
quently present some place in the tumor. 
Rarely giant cells were described. 

The classification of the tumor most com- 
monly used was made from the microscopic 
picture based on the predominating vascular 
structure, as cavernous, arterial, venous, or 
capillary angioma, according to Muscatello.' 
When a second or third vascular structure was 
conspicuous the classification included these 
elements such as cavernous-arterial angioma. 
Further modifications of the classification 
were used when fatty or fibrous tissue was 
conspicuous, such as lipo-angioma or fibro- 
angioma. Various other terms were used by 
authors which appeared appropriate to them 
from the standpoint of descriptive terminol- 
ogy. The most frequently described type was 
the cavernous which was noted in 143 cases. 
Of course in this group were many in which 
other elements were present and even con- 
spicuously so but were not included in 
classifying the tumor. Other elements which 
were mentioned were: cavernous-venous, 3; 


'Muscatello, G. Ueber das primare Angiom der willkurlichen Muskeln. 
Arch. f. path. Anat. u. z. allg. Path., 1894, cxxxv 277. 
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Fig. 4. Cavernous structure of angiomatous tumor and 
connective tissue proliferation. 


cavernous and simplex, 2; cavernous capillary, 

; cavernous it tlt 2; Cavernous angio- 
ako 1; and cavernous arteriovenous, 1. 
In 2 it was called cavernoma and in 1 hemo- 
cavernoma and cavernous tumor in 1, which 
apparently were identical with the cavernous 
types described by others. The arterial type 
was described in 4, and in 3 others it was the 
predominating structure, arterio-cavernous, 
1; arterio-capillary-cavernous, 1; and arterio- 
capillary, 1. The venous angioma was men- 
tioned in 7 cases, and venous cavernoma in 1. 
The capillary type was diagnosed in 8 and 
the capillary-cavernous in 4. It was called 
simple or hypertrophic in 3, and was partly 
cavernous in another 3. In 12 it was diagnosed 
just angioma, and in 3 hamangioma. In g it 
was diagnosed erectile tissue or tumor. In 4 
it was called a fibro-angioma, fibrolipo-angi- 
oma in 2, fibromyo-angioma in 1, and several 
mentioned in the cavernous group had lipo- 
angioma added to the diagnosis. One was 
called a sarcoma hematoide. In 4 the pres- 
ence of lymph channels lead the authors to 
diagnose haemangio-lymphangioma. 





SYMPTOMATOLOGY 


The duration of symptoms was most fre- 
quently stated as 1 to 5 years, of which 
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Area in which the proliferation of fibrous con- 


Fig. 5. 
nective tissue and blood vessels is extensive; a, marked 
degenerative change in muscle fibers with only sarcolemma 
and nuclei remaining, resembling giant cells. 


there were 74 cases. Twenty-four came to 
operation within a year, 50 between 6 to 10 
years, 36 from 11 to 20 years, 9 from 21 to 30 
years, and 1 case did not come to operation 
for 70 years. 

The presence of a tumor mass was the most 
constant symptom, being present in nearly all 
cases. A few, however, had no tumor mass 
palpable and the tumor was found only after 
operative exploration of the region because of 
pain. The tumor mass in some cases appeared 
to arise following a trauma. The develop- 
ment of the tumor was described as slow 
growing most frequently; however, some en- 
larged rather rapidly. A few developed slowly 
at first and later rapidly. This was observed 
in 13 cases. In 5 cases the tumor was prac- 
tically stationary in growth for a considerable 
period and then started to increase in size 
slowly or sometimes fairly rapidly. In 3 cases 
the tumor was reported to have disappeared 
for a time and later returned. In 8 cases the 
more recent rapid increase in size was associ 
ated with the onset of pain which had been 
absent previously. 

The tumor appeared to have a predilection 
for the muscles of the extremities especially 
the lower, and particularly the thighs. The 
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Fig. 6. a, Degeneration of muscle fiber (with loss of 
anisotropic and isotropic discs); b, very cellular area 
where there are proportionally; more’ endothelial cells than 
blood spaces; c, fibrous connective tissue capsule. 


most frequently involved muscle was the 
quadriceps extensor. (See Table II showing 
frequency of tumor at various sites.) 


TABLE II. SHOWING FREQUENCY OF TUMOR 
AT VARIOUS SITES 
Trunk 84 
Head. . : 22 
Neck 6 
Chest 30 
Back. 8 
Abdomen 12 
Upper extremity 64 
Shoulder re) 
Arm 22 
Forearm 20 
Hand 7 
Lower extremity 107 
Buttock 0 
Thigh 0) 
Leg 9 
Foot 3 
Not stated 1 
Total 250) 
In several instances the tumor involved muscles which would overlap 
in this classification. These cases were listed for the site of most ex 


tensive involvement 


The tumor most frequently involved only 
one muscle, 183 cases. ‘Two muscles were 
involved in 36 cases; 3, iN g Cases; 4, iN 3 Cases; 
and 5, in 1 case. In 24 cases the tumor was 
described as involving a group of muscles 
without specifying the particular ones. In 80 
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Proliferative changes affecting a large artery; 
a, penetration through tunica media by neoplastic ele- 
ments; 6, lumen filled by angiomatous and stroma tissues; 
c, blood space sending out a pseudopod-like process into 
the tunica media. 


Fig. 7. 


per cent of the cases, however, the localiza- 
tion of the tumor was in one muscle only. In 
4 cases there were multiple tumors, involving 
two separate muscles in 3 instances and three 
in another. 

The size of the tumor varied from that of a 
bean to a child’s head. The most commonly 
described size was that of an egg (38 cases) or 
a nut (30 cases). The shape of the tumor was 
more frequently described as oval (87 cases) 
as compared with round (50 cases). The 
average dimensions were computed from the 
actual measurements as well as from meas- 
urements of objects which the tumor was 
described to resemble. The average dimen- 
sions for the oval shaped tumors was 5.5 
centimeters by 3.5 centimeters, and for the 


rounded ones 7.5 centimeters. Taking the 
mean of these dimensions in 138 cases the 


average diameter would be 5.5 centimeters 
approximately. In 15 cases the tumor was 
described as flat topped. In 3 it was hour 
glass in shape, and in 1 sausage shaped. 


When the tumor was oval shaped the long 
diameter was parallel to the muscle fibers. 
The surface of the tumor was more often 
smooth than irregular. 


The mass was cir- 
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cumscribed or sharply defined in about a 
third of the cases, but was more often diffuse 
or poorly defined. 

The overlying skin was definitely stated 
to be normal in appearance in 105 cases. In 
8 the skin was somewhat bluish over the 
tumor. In 6 it was described as telangiectatic. 
A small red discoloration was present in 4 
cases. Navi were present in 2 cases. Dilated 
veins were overlying the tumor in 3 Cases. 
The skin was ulcerated in 3 cases and the 
mucous membrane of the cheek in 1 case. 

In 160 cases the consistency of the tumor 
was mentioned. In 64 it was soft, 18 fluc- 
tuant, 10 pseudofluctuant, 55 hard, 30 elastic, 
and 1 hard at the periphery and soft at the 
center. 

The overlying skin was stated to be freely 
movable over the tumor in 55 cases and fixed 
in only 6 cases. 

On contraction of the muscle the changes 
observed were fixation of the tumor in 20, 
increased firmness in 16, increased size in 14, 
movement of the tumor in 11, and decreased 
size in 2 cases. 

On palpation the tumor was described as 
tender in 72 cases, compressible in 23, re- 
ducible in 21, pulsating in 5, expansile in 1. 
There was no palpable thrill mentioned in 
any case report. On auscultation, only 1 was 
found to have a bruit or souifile. 

Changes in the size of the tumor were 
observed under different conditions. Eleva 
tion of the part caused the tumor to become 
smaller in 12 cases, and to disappear in 4. 
Lowering the part caused an increase in size 
in 16, and increased firmness in 3. Pressure 
proximal to the tumor caused it to become 
more distinct in 6 cases and to disappear in 2. 
An Esmarch constrictor caused 1 tumor to 
disappear and 1 to become smaller. 

Pain was definitely stated to be present in 
144 cases and to be absent in 30. In 27 cases 
it was the first symptom noticed. In 12 the 
pain was radiating in character involving the 
extremity distal to the tumor. In 4 cases a 
tingling sensation was noticed in the limb 
beyond the tumor and in 3 cases numbness 
was noted. 

Some functional impairment was observed 
in 61 cases and definitely stated to be absent 











Fig. 8. 
a, thickened tunica intima; 6, inner elastic membrane 
pushed away from inner endothelial layer of intima by 
proliferation of c, angiomatous tissue within wall of vessel; 
d, smooth muscle of tunica media. 


Proliferative changes in wall of a large artery; 





in 25 cases. Limitation of motion was found 
in 22, limitation of motion because of pain in 
16, limping in 19, and weakness of the in- 
volved extremity in 4. 

A deformity was observed in 59 cases. A 
contracture or atrophy of the part was seen 18 
times each. A tip-toe deformity was found 
in 12 cases nearly all of which were due to a 
tumor in the muscles of the calf of the leg. 
In 8 cases the affected limb was larger than 
the other, and in 3 it was longer. 

The general condition of the patient was 
nearly always described as good. However, 
4 patients were described as emaciated, 3 in 
poor condition, 2 fair condition, and 1 
anemic. 

DIAGNOSIS 

The diagnosis of this tumor was seldom 
made correctly before operation. Only 21 
case reports mentioned the pre-operative 
diagnosis as definitely muscle angioma. In 
20 other cases the diagnosis of angioma was 
made without specifying the structure in- 
volved. In 6 the diagnosis of a vascular, 
telangiectatic, or cavernous tumor was made. 
The points that are of significance in estab- 
lishing a direct diagnosis are: 
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lig. 9. Proliferative changes affecting wall of small 
blood vessel; a, proliferation of endothelium. 


1. Time of appearance of the tumor: 79 
per cent in first 20 years and g4 per cent 
within the first 30 years. 

2. Location of the tumor: lower extremi- 
ties 42 per cent, quadriceps femoris 17 per 
cent. 

3. Tumor mass usually painless, at first 
developing slowly—size of a nut or egg, usually 
diffuse and often tender with normal overly- 
ing skin, which is usually freely movable over 
it. 

4. Pain which occurs in 58 per cent of the 
cases some time during the course of the 
disease. 

5. Some functional impairment or deform- 
ity which occurs in about a fourth of the cases. 

6. When blood is aspirated in an explora- 
tory puncture of the tumor it is of consid- 
erable importance in establishing a correct 
diagnosis. This was done in only 32 cases but 
it yielded blood in all except one. 

7. X-ray examination may be of assistance 
in making the diagnosis, particularly if 
phleboliths are found. This was observed in 
14 cases. In 10 cases, however, the rays 
were negative. In 5 there was evidence of 
calcification in the tumor, and in 3 a peri- 
osteitis of the adjacent bone was seen. Only 
a soft parts shadow was seen in 2 cases. 
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SURG 
PABLE TIT. -TABULATION OF 
MUSCLE 
Author Reference 
Surgeon 
Anardi Tumori, 1930, xvi, 150 
Fichera 
\nardi Sam 
Fichera 
Angeletti hir, dd. organi di 
movimento, 1922, Vi, 
149 
Angelli Ann. ital. di hir., 
Paddei 1925, iv, 121¢ 
Angelli Same 
Paddei 
Angelli Same 
Paddei 
Angioni lumori, 190 Vii, 121 
Annovazzi Clin. chir., 1927, xxx 


Berdyavetl Voyenno-med. J., 


1QI1, XXXi, 243 (med 
spec, pt 

Blanc Rev. de med. y 
cirug. pract., 1907, 
Ixxv, 14 

Borchard Beitr. z. path. Anat. u 
z. allg. Path., 191s, 
vii, 

Surgeon’s name in parentheses 
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GYNECOLOG 


TWO CASES OF 


History 


Mass for several years. 
Pain on movements 





of arm. Grew pro 
gressive No 
trauma 

Mass in neck for 
years 


Trauma 3 
then pain 


mos. ago, 


Trauma 3!2 yrs. ago. 
Mass 1 mo. later 
Pain slight at first. 
Operation 2 yrs. ago 
Recurrence in 6 mos. 

Trauma 12 yrs. ago 
Mass size of nut 20 
days later. Larger 
lately 





1in for last 3 mos 
and immediately 

after trauma oc- 
curring 10 mos. ago 


Slow growing tumor 
mass of anterior ab- 
dominal wall | 


Trauma 2 
Pain since 
after long walk 
Mass came right 
ifter trauma 


yrs. ago. 
especially 


Trauma to 
Soreness 3 to 4 yrs. 
Pain and mass 1 yr. 
Slow growing 


yrs. ago. 


Trauma, 1 year later 


mass Came 


Mass 2 yrs. no 
Gradual growth 


pain 
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ANGIOMATOUS TUMORS ARIS 
DAVIS AND KITLOWSKI 


GIVEN BY 


Pre-operative 
diagnosis 
treatment 

result 


Findings 
muscle involved 


Mass size of egg. Soft,) C avernous an 


slightly tender on) gioma in 
pressure.Reducible.| triceps. Ex 
Aspirated blood. cision. Re 
X-ray showed phleb | covery 


oliths 
brachii 


Triceps 


Mass size of hen’s egg, Cavernous 


soft, smooth, cir hemangioma 
cumscribed. Skin of right” si le 
normal, Aspirated of neck. Excis 
blood. X-ray showed| ion. Recovery 


phleboliths. Ster 
nocleidomastoid 


Size of nut, oval, dif-|Epigastric her 

fuse, soft, nodular,) nia or cyst. 
tender. Rectus Excision. Re 
abdominis covery 


Size of egg, soft, Angioma of 
smooth, tender. As-| muscle. Ex- 
pirated blood. | cision. Re 
Quadriceps femoris | covery 





Angioma of | 
muscle. E 
| cision. Re- 
| covery 


Size of large nut. Tri-| 


ceps brachii 





Size of orange, elastic,) Angioma of 


compressible, ten- muscle. Ex 
der. Skin normal] cision. Re- | 
and movable. As-| covery 
pirated blood. Pec | 


toralis major 

Mass firm and elastic, 
circumscribed, nodu- 
lar, compressible, | 
normal skin, fixed in 
some places, size of| 


Fibrolipo-an- 
gioma of 
abdominal 
wall. Excis 
ion. Recovery} 


nut. Left external | 
oblique | | 
Oval mass size of tur-| Neoplasm | 
tle egg, firm Normal] Biopsy and 
movable skin. Weak-| tenotomy — of 
ness of leg, and atro Achilles ten 
phy. Pes equinus.!| don. Recov-| 
X-ray normal. Soleus} — ery | 
| 
| 
i 
Mass sausage shaped) Excision | 


Rec overy. 
No symptoms 
mo. later 


7 x 2 cm. Diffuse, 
nodular, tender. Skin 
normal and mova I 
ble. Rectus femoris 


Abscess from 
osteitis of fe- 
mur. Excision. 
Recovery 


Size of orange, fluctu- 
ation, tender. 
Aspirated blood. | 


Biceps femoris 


Soft, size of duck’s Congenital tu 
egg, somewhat com-| mor probably| 
pressible. Skin nor-| angioma. 
mal. Quadriceps Excision 


Severe ham- 
orrhage. 


femoris 


Recovery | 


Tumor spongy. 


Tumor spi yngy 


| Endothelial 


SING IN SKELETA] 


Pathology 


~ Made up 

blood spaces with connecti 
tissue stroma, in which wer 
numerous phieboliths. Cay 
ernous angioma 


Tumor was spongy and mac 
up of thin walled blood space 
in which were some phleb 
liths. Also areas of small e: 
dothelial lined vessels in 
connective tissue — strom 
Cavernous angioma 

Muscle fibers infiltrated by 
fibroblasts and blood vesse! 
of various forms and size 
Clots _ partially 
Hemorrhagic cy 
nous angioma 


organized 
Caver 





Cavities “varied in size; Bille 
with blood irregularly distrib 
uted among muscle fibers. 
Cavernous angioma 


Tumor adherent to periosteum 


and synovial membrane 
Blood spaces lined by endo 
thelium, walls compact, made 
up of connective tissue and 
elastic tissue. Some throm 
bosed vessels. Muscle fibers 
fibrosed. C “avernous angioma 
Red color, spongy. Cavernous 
spaces, atrophied muscle fib 
ers, thrombi, and adipose tis 
sue Cavernous angioma 





appearance sur- 
rounded by fibrous connective 
tissue capsule. Blood vessels 
cavities, and lacune filled with 
blood. Cavernous heman 
gioma 


Numerous small blood vessels 
with thickened walls from 
proliferation of intima. Lumen 
diminished or almost obliter 
ated Cellular elements oi 
wall made up of immature 
cells. Muscle degenerated in 
places. Some places small cys 
tic areas lined by endothelium 
Diffuse capillary angioma 

Specimen yellow dark ted. Angi 
omatous tissue between groups 
of connective tissue and mus 
cle. Round cavities lined by 
endothelium surrounded by 
connective tissue strands of 
varying thickness. Diffuse 
cavernous angioma 

Tumor bluish violet color. In 
filtrated muscle. Composed of 
blood cavities filled with 
blood. Apparently diffuse 

cavernous angioma, but auth 

or thought it sarcoma and 
only considered angioma a 
possibility 

lined cavernous 

spaces. Few arteries, many 

veins. Some smooth muscle 

Partially circumscribed. Cav 

ernous angioma 
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TABLE III.—TABULATION OF SIXTY-TWO CASES OF ANGIOMATOUS TUMORS ARISING IN SKELETAL 


MUSCLE SUPPLEMENTING THE TABLE GIVEN BY DAVIS AND KITLOWSKI hcnnaineall 



















































































A Fled Preoperative 
Author ge . indings iagnosis 
(Surgeon) Reference Sex History muscle involved treatment Pathology 
result 
12. Cascio Ann. ital. di chir., 19 | Tumor since birth. Size of hen’s egg, dif-|Subaponeurotic| Color of red wine. Some places 
1928, vii, 755 F. Same size until age| fuse, slightly reduc-| hemangioma.| spongy, other places fibrous. 
to, began to grow,| ible. Blood obtained| Incomplete Made up of blood vessels of 
especially during pu-| when aspirated. excision and varying form and caliber, 
berty. No pain Mylohyoid, genio- later electro- separated by fibrous connec- 
hyoid, and genio- coagulation. tive tissue rich in cellular ele- 
glossus Recovery ments. Aside from cavernous 
structure also areas of new 
formed blood vessels, capilla- 
ries showing neoplastic or 
new-growth activity. Also 
strands of endothelium-like 
cells. Degenerative changes 
in muscle especially at central 
part. Few foci of round cells. 
Diffuse cavernous hemangio- 
ma of muscle 
13. Cevario Policlin., 1922, xxix, 28 | Symptoms 2 yrs. Pain| Diffuse tumor 12 cm.| Subaponeuro- | Blue tumor surrounded by fi- 
(Cognozzi) 1654 (sez. prat.) F. right lumbar region| diameter,pasty,com-| tic angioma- brous fatty capsule. Cavities 
radiating pressible, tender. tous tumor of} and vessels of various sizes 
Arching back, tumor| sacro-lumbar | lined by endothelium, connec- 
more prominent. mass. Excis- tive tissue walls. Atypical 
Blood aspirated. ion. Recovery| blood vessel replaced degen- 
Lumbar muscles erated muscle fibers between 
the lacune. Encapsulated 
cavernous angioma 
14. Chauvel and | Bull. et mém Soc. 28 | Symptoms 6 yrs. Tender elongated Lipoma. Ex- | Muscle fibers atrophied and 
Lecene anat. de Par., ro11,|_ F. Weakness of thigh.| mass. Function im-] cision. disappear following invasion 
Ixxxvi, 289 Pain severe espe- paired from pain. Recovery by the angioma. Diffuse 
cially at night. Mass} Rectus femoris and intermuscular and intramus- 
appeared few months] _ sartorius cular cavernous angioma 
15. Chura and Bratislavské lékarske 8 | Trauma 6 mos. ago. Size of goose egg, nod-} Excision. Peripheral part fatty, centrai 
Mikula listy, 1925, V, 137 F. Mass appeared, slow] ular, tender. Infra-| Recovery sponzy tissue, the meshes of 
growing, pain lately.| spinatus which were filled with blood. 
Child pale and weak Many phleboliths. Cavernous 
angioma 
16. Chura and Same 7 mos.} Mass present since Soft, size of walnut.| Excision. Blood spaces were small and 
Mikula birth in right fore-| Some questionable Recovery thin walled. No phleboliths. 
arm amount of functional Cavernous angioma 
impairment. Flexor 
digitorum sublimis 
17. Cuneo ‘Semana. “méd., 1024, 8 Mass right arm since} Size of orange, hard.| Excision. Reddish tumor encapsulated in 
xxxi, 1000. (pt. 2) M. 1st mo. of life. Slow] Contraction of mus-| Recovery muscle. Encapsulated an- 
growing. Pain oc-| cle fixes mass. gioma 
casionally X-ray did not show 
concretions. Biceps 
brachii 
18. Danielsen “Allg. med. Zentr. -Ztg., 43 Painful mass on outer] Mass 8 cm. diameter] Muscle tumor;| Difluse cavernous blood cyst- 
1909, Ixxviii, 487. M. side of back. 14 yrs.| flat, hour-glassshape,} lipoma or sar-| like tumor. Thick fibrous tis 
No change in size compressible, nodu-} coma. Excis-| sue between tumor and mus- 
lar hard areas. ion. Recov- | cle. Some muscle degenera- 
Latissimus dorsi ery tion. Phleboliths found. Net- 
work of thin walled blood 
spaces. Cavernous muscle an- 
gioma 
19. Dieterich Deutsche Ztschr. f. 24 | Painless mass in cheek] Diffuse mass, soft, Cyst of parotid Cavernous “angioma with or- 
Chir., 1930, ccxxix,) M. for 2 to 3 yrs. Grad- compressible. Con-| duct. ganizing clots and phleboliths 
3890 ual increase in size traction of muscle Excision. 
makes it firmer. Recovery 
Masseter 
20. Durand In discussion of case] Small | Mass in calf of leg Hard tumor. Gas- Partial ex- Tumor looked like fatty liver. 
by Mouret, Lyon M trocnemius cision. Microscopic showed angioma 
méd., 1914, Cxxiii, Recovery. 
321 Several yrs. 
later tumor 
had disap- 
peared with- 
out further 
intervention 
21. Finaly Gyégyaszat, 1914, 5 mo. | Mass appeared when| Size of knuckle, Excision. Hemangioma 
liv, F. 2 weeks old, growing] smooth, normal skin.| Recovery 
progressively. Gets | Temporal 
arger when crying, 
smaller when asleep 
22. Finaly Same II Painless mass on back! Size of egg, dis- Lipoma. Angioma 
M. I mo appeared when Excision. 
raised arm. Serratus} Recovery 
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| 
Author | : ] . Findings diagnosis 
(Surgeon) | Reference History muscle involved treatment Pathology 
| result 
23. Finaly GydégyAszat, 1914, 8% | Had squint since birth| General condition Orbital tumor.| Blue appearance of tumor 
| liv, 68 F and exophthalmus good. Pupils react. Excision. Muscle tissue in tumor. Mus- 
since 1 yr. old Exophthalmus of Recovery. cular angioma. 
3-4 mm. Inferior Exophthal- 
oblique mus recurred 
24. Finaly Same 13 | Painful mass in foot} Soft, fluctuant, tender| Excision. Tumor bluish color. Hyper 
| F. especially when mass. Skin discolored} Recovery trophic simple angioma, partly 
| walking. Caused like blackberry. Flex- cavernous 
| limp or hallucis brevis 
25. Gibb | Brit. M. J., ror2, ii,) Young | Mass in arm Size of hen’s egg. Stripedmyoma. “Tumor | proved to be an an 
1550; 1913, i, 74 F. Biceps brachii Excision gioma_ spreading diffusely 
Recovery amongst striated muscle bun 
dles and in the fat.” 
26. Grimoud and | Toulouse méd., 1907,| 33 Mass in forearm 4 Elongated in axis of} Angioma of Tumor appeared like dark 
Baudet | p. 126 | F, yrs. Slow growing.} muscle 8 cm. Soft.} muscles of splenic tissue. No phleboliths. 
| Slight pains at night} Skin freely movable} forearm. Cavernous angioma 
| and normal except Excision. 
| for small nevus. No| Recovery 
| functional impair- 
| ment. Supinator 
longus and pronator 
| teres 
27. Von Haeker | Wien.klin. Wchnschr.,| 14 | Mass many years. Elliptical, hard, dif- | Muscle angio- | Primary muscle angioma 
IQIO, Xxiii, TIgQ0. M. Pain on handling fuse mass. Unable] ma. 1st oper- 
calf or extending leg} fully to extend leg.| ation: Exci- 
| for 4 yrs. Limp. Gastrocnemius, sion. Recur- 
| Biceps femoris, rence; 2d op- 
Semimembranosus, eration: 
Semitendinosus lengthening of 
Achilles ten- 
don and exci- 
sion of recur- 
| rent tumor. 
| Recovery. No 
| further recur- 
| rence 
28. Hansson Hygiea, 1922, lxxxiv,) 16 | Mass 4 yrs. Pain Size of haze] nut. Excision. Tumor had blue violet color 
(Bohmansson) | 508 F. spontaneous 2 yrs. Couldn’t move arm] Recovery. Intramuscular hemangioma 
Radiated uparmand| when pain severe. Recurrence of 
| down to hand espe-| Compression proxi- pain and 
| cially thumb and mal to tumor made] swelling 1 yr. 
| index finger it more distinct and} later. No dis: 
| became blue red. abling 
X-ray negative. 
ete he Flexor pollicis longus 
29. Hansson | Same 30 | Trauma 5 yrs. ago. | Mass hard, tender, Excision. Intramuscular hemangioma 
(Lang) | F. Pain since then. In-| kidney bean shaped.} Recovery 
| creased size of mass} Adductor pollicis 
ed | lately 
30. Henschen Cor.-Bl. f. schweiz. 22 | Pain and mass 7 yrs.,| Hard, flat, nodular Primary mus- | Cavernous angioma 
Aerzte, 1912, ii, 50 M. both increasing mass size of hand. cle angioma. 
Contraction of mus-| Excision. 
cle moves mass. Severe hema- 
X-ray showed phleb-| toma next 
oliths. Vastus in- day with col- 
ternus and biceps lapse. 
femoris Recovery 
31. Howse Cited by Bryant, T.| 23 | Mass in thigh for 8] Biceps femoris Excision. Non-encapsulated tumor made 
A Manual for the F. Ts. Recovery up of erectile tissue and highly 
Practice of Surgery, vascular 
| 4th ed., p. 802, 1885. 
32. Jenkins This article 22 | Noticed mass for 9 | Diffuse, hard, smooth,| Dermoid. Capillary angioma in som 
(Phemister) F. yrs. Sometimes painless mass size of| Excision. places cavernous with marked 
slight pain. Has orange. X-ray calci-| Severe endothelial proliferation 
grown very slowly.| fied arealater proven| hemorrhage. | Arterioles predominating. (See 
outside region of tu-| Recovery. No| microscopic description.) 
mor. Gluteus maxi-| recurrence Arterial angioma 
mus 4 yrs. later 
33- Von Khautz | Wien.klin. Wchnschr.,| 15 Developed pain in calf} Tenderness over inner} Varix or hemo-| Tumor mass size of egg. Nu 
1908, xxi, 84 F. of leg while swim- head of muscle, and| cavernoma of| merous branched veins and 





Surgeon’s name in parentheses 








ming. After bed rest 
and massages, pain 
less but swelling con- 
tinued, later less 





somewhat firmer 
when leg lowered. 
X-ray negative Gas- 
trocnemius 





gastrocnem- 
ius. Excision. 
Recovery. 

No recurrence 
6 mos. later 





occasional arteries, in between 
muscle fibers and connective 
tissue. Some veins have 
thrombi in all stages of organi- 
zation. Numerous pockets in 
vein wall caused by projection 
of neighboring connective 
tissue processes into lumen. 
Apparently venous angioma 
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MUSCLE SUPPLEMENTING THE TABLE GIVEN BY DAVIS AND KITLOWSKI (Continued) 


Pre-operative 
























































Author Age . Findings diagnosis : 
(Surgeon) Reference Sex History muscle involved treatment Pathology 
result 
Von Khautz | Wien. klin.Wchnschr.,| 21 Fell striking right Firm compressible Traumatic Tumor eecciahe -white tissue. 
1908, xxi, 84 M. thigh. In hospital mass size of walnut.}| muscle swell-| Some relatively large arteries 
several mos. Pain Movable over femur.| ing. and veins, narrow heavy 
since, worse when Some tenderness on| Excision. walled vessels, many thin 
walking. Mass 2 yrs.| pressure. X-ray neg-| Recovery walled veins, blood filled 
ative. Vastus medial- spaces lined by endothelium, 
is, rectus femoris, with some connective tissue 
and vastus inter- in walls. In places these 
medius are confluent making larger 
spaces. Connective tissue 
fibrous but poor in cells. Some 
tendency to form capsule. 
Areas of old blood pigment 
Foci of round cells. Degen- 
eration of muscle fibers. 
Hemocavernoma 
35. Konig Beitr. z. klin. chir., 23 | Pain 1 yr. Swelling 6 Soft, diffuse, tender Lipoma, prob- | Greater part of tumor is ordi- 
1920, cxx, 656 fs mos. Walking made tumor 6 cm. diam- ably intra- nary lipoma. Other part has 
pain worse. Could eter with smooth sur-| muscular. cavities of different sizes and 
not fully extend leg face. Skin normaland}| Excision. shapes lined by endothelium 
freely movable. Con-| Recovery and often containing thrombi 
traction of muscle in stages of organization. Con- 
moves tumor. More nective tissue stroma very cel- 
prominent when lular in places, fibrous in 
standing. Fixed to others. Thickening of walls of 
surrounding tissue vessels due to hypertrophy of 
movable over bone. smooth muscle, and also to 
Semimembranosus proliferation of endothelium. 
Sharp separation of lipoma 
and angioma. Degenerative 
changes seen in striated mus- 
cle. Lipoma and heman- 
gioma 
36. Kuettner Deutsche Chir., 1913,| 25 Mass since early Rounded, diffuse, ten-| Excision. Tumor in muscle apparently in- 
xxva, 240 M. youth. Some pain der mass, elastic. Recovery volved skin and subcutaneous 
following carrying of] Skin red colored, and tissue secondarily. Many en- 
pac fixed to mass. Blood dothelial lined spaces espe- 
aspirated. Latissi- cially in center. Muscle de- 
mus dorsi generation. Many large blood 
vessels. Connective tissue 
especially at periphery, sug- 
gested spindel cell sarcoma 
Angioma cavernosum and 
simplex 
37. Kuettner Same 43 Mass in back, has Soft, elastic, nodular| Excision. Large vascular spaces filled 
M. stayed about same mass 8 cm. diam- Recovery with blood, some thrombi or- 
size. Pain when eter. Tender. Skin ganizing. Some muscle de- 
weather changes normal and movable. generation. Dense connective 
Blood aspirated. tissue. Angioma cavernosum 
Sacrospinalis 
38. Kuettner Same 10 | Mass 1 yr. Pain on| Hard, flat, diffuse, 6x3} Excision. Tumor blue-red color. Blood 
M. pressure only cm. Tender. Skin Recovery filled spaces with firm con- 
normal and movable. nective tissue walls. Haman- 
X-ray show thick- gioma cavernosum 
ening of fibula adjac- 
ent to tumor. 
Peronei 
39. Kuettner Same 23 | Fell on hand 12 yrs.| Mass soft, fluctuating,| Excision. Dark red-colored tumor. 
F. ago. Tumor devel- nodular, tender. Recovery Cavernous hemangiom 
oped, then remained Somewhat compres- 
same size sible. X-ray showed 
phleboliths. Skin 
normal. Flexor digi- 
torum profundus 
40. Leff Osp. maggiore, 1920,] 16 | Noticed tumor on left Oval, 5 by 2 cm. Excision. Color yellow ow and parts red. 
viii, 119 M. side of back Sharply defined, par-| Recovery About a third is fat. Phlebo- 
tially reducible, con- liths present. Great number 
traction oi muscle of cavities in connective tissue 
moves mass. Skin stroma in which striated mus- 
normal and freely cle fibers altered by degenera- 
movable. tive changes. E ndothelial lin- 
Trapezius ing. Thickening of walls of some 
blood vessels, especially in- 
tima. Lumen almost obliter- 
ated. Cavernous angioma 
41. Lefii Same 17 Mass in left cheek Size of hen’s egg, con-| Considered an-| Tumor fibro-elastic to soft in 
M. since infancy traction of muscle gioma, lip- consistency. Showed muscle 














fixes it. Reducible. 
Skin has bluish color. 
Masseter 


oma, or cyst. 
Excision. 
Recovery 





fibers separated by cavernous 
spaces varying in size lined by 
endothelium, 


Organized 





Cavernous angioma 


thrombi. 
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Mass 3 wks. slowly 
increasing size 





opaque shadow in 
iliac fossa. Psoas 























| 4 | Pre-operative 
Author | Age , Findings iagnosis 
(Surgeon) Reference Sex History muscle involved treatment Pathology 
result 
42. Levkoff These de doct., 25 Pain right lumbar re-| Mass 6 cm. diameter.| Excision. Encapsulated tumor of spongy 
(Bastian) Geneve, 1911 M. gion so severe Right lumbar mus- Recovery. tissue, dark colored. Many 
couldn’t work cles Norecurrence| phleboliths. Cavities lined by 
3 yrs. later endothelium in stroma of 
dense connective tissue with 
few cells. Cavities varied in 
size and shape, filled with 
blood or thrombi. Cavernous 
angioma 
43. Loubat and | J. de méd. de Bor- 35 Trauma ro yrs. ago.; Mass oval, size of tur-| Angioma or Tumor involved tendon also. 
Plaziat deaux, 1923, xcv, 580) F. Tumor appeared key egg. Soft, defin- chronic deep Structure of vascular loops 
shortly after ed, smooth. Contrac-| hygroma. extremely dilated and capil- 
tion of muscle fixes Excision. lary sized. Also cavernous 
it. Some atrophy Recovery spaces. Several arteries of 
of arm. Skin normal medium caliber. This appears 
and freely movable. to have invaded the muscular 
Blood aspirated. tissue. Cavernous angioma 
Triceps brachii 
44. Marotta Del circulo medico 27 |Mass noticed 6 yrs.| Smooth, rounded very| Excision. Spongy tissue. Round and 
(Valle) Argentino, 1908, F. Pain in right arch tender mass. Abduc- Recovery ag cage lacune separated 
Xxxi, 33 tor of great toe thin walls, lined by endo- 
thelium. Surrounded by con- 
nective tissue in bands, some 
places fibrous, others rich in 
fibroblasts. Muscle fibers 
| show degenerative changes in 
| places. Cavernous angioma 
45. Marotta Same 19 | Mass size of grain of} Size of walnut, dif- Excision. Lacune grouped in various 
(Gandolfo) M. wheat came 5 yrs. fuse, soft, nodular, Recovery manner, surrounded by layers 
ago. Pain when partially reducible. of muscle tissue showing de- 
chewing Larger on contrac- generation. Walls thick, lined 
tion of muscle, or by endothelium, filled’ with 
lowering head. blood. Arteries with thick- 
| Masseter ened walls. Phleboliths. 
Cavernous angioma 
46. Matsunami Inaugural Disserta- 37 | Trauma, mass 2 yrs.| Soft, smooth, flat, cir-| Aneurism of Many large arteries and thickly 
tion, Greifswald, F. Gradual, no pain. cumscribed mass. temporal art-| scattered capillaries, also cav- 
1908; Zentralbl. t. Tinnitus 2 yrs. Reducible, bruit, ery. Excision.| ernous spaces. Veins tortuous 
Chir. u. mech. Or- pulsation. Skin Recovery and enlarged with irregular 
thop., 1909, iii, 54 normal, freely mov- lumen, with parts of wall ex- 
able. Temporal tending into lumen like pol- 
yps. Connective tissue rich in 
spindle and round cells. 
Degeneration of muscle. Walls 
of vessels thickened, lumen 
narrowed due to media espe- 
cially also intima. Fatty tis- 
sue present. Author’s diag- 
nosis: (1) angioma arteriosum 
racemosum, (2) angioma sim- 
plex cavernosum, (3) sar- 
coma growing out of this. (We 
do not think this last diagnosis 
correct, connective tissue pro- 
| | liferation similar to other 
| cases and ours) 
47. Matsunami Same 21 | Pain in thigh when Soft, diffuse, rounded,| Excision. Cavernous spaces, thin wall 
M. walking | flat mass size of fist | Recovery layer of endothelium and con- 
| | Skin normal and nective tissue. Also small 
| | freely movable. arteries and capillaries as in 
| | | Compressible. Case 1. Degeneration of 
| | Vastus internus muscle fibers merge with nor- 
mal at periphery. Stroma of 
connective tissue. Fat tissue. 
Round cell infiltration. Dif- 
fuse cavernous angioma 
48. de Morgan Lancet, 1869, i, 668 | 114 | Mass on back since | Size 3x2 in. Skin | Excision. Erectile tumor 
| | | irt | freely movable. Be-| Opened large 
| came full and tense} venous sinu- 
| when child cried. ses, bled 
| | Intercostal muscles profusely. 
| | Recovery __ a: r 
49. Naudet | These de doct., Lyon,| 52 | Vague pain in abdo- | Rounded, ,smooth, Retroperito- Fibrous capsule except where 
(Berard and | _1orr M. men 6 mos. now in} firm mass, size ‘of neal tumor. bone invaded. Infiltration of 
Patel Lyon chir., 1910, iv, | lumbar region, radi-| fist. Slight tender- Excision. muscle by angiomatous pro- 
| 74 | ating to abdomen. ness. X-ray showed} Recovery cess composed of cavities 


lined by endothelium, and 
filled with blood. Cavernous 
angioma 
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Author Age "i Findings diagnosis > 
(Surgeon) Reference Sex History muscle involved treatment Pathology 
result 
50. Piccioli Riforma med., 1908, 17 Mass several yrs. In-| Hard, diffuse, irregu-| Excision. rr Spongy tissue. Cavities of var- 
xxiv, 1102 crease in size 1 yr.| lar mass size of egg.| Recovery lous forms in stroma of con- 
and pain radiating Semiflexion of leg, nective tissue and muscle 
down leg couldn’t extend leg. fibers, lined by endothelium. 
Tender. Soft in cen- New formed capillaries. Mus- 
ter. Gastrocnemius cle atrophied. Elastic fibers. 
Organizing thrombi. Cavern- 
ous angioma 
51. Pilatte and Bull. et mém. Soc. 8 | Trauma followed in | Mass elongated, size | Angioma. Tumor made up of mass of 
Scheikewitch anat. de Par., 1919,|_ F. few weeks by mass of orange, pseudo- Excision. cavities with walls of connec- 
Ixxxix, 335 fluctuant, slightly Abundant tive tissue. Endothelium hard 
tender. Blood aspir-| bleeding. to find. Apparently partially 
ated. Deltoid Recovery circumscribed cavernous an- 
gioma. Angioliths present 
52. Pinardi Arch. ital. di chir., 42 Painless mass in left| Elastic, pseudofluctu-| Lipoma or sar- “Tumor made up of new formed 
1925, xii, 394 M. thigh 5 mos. ant, lobulated mass.|_ coma of mus-| blood capillaries in stroma of 
Contraction of mus cle. Excision.| hypertrophied connective tis- 
cle fixes itand makes} Extensive sue. Vessels of arteriole type. 
it larger. Skin nor-| venous Also cavities filled with blood 
mal, freely movable.| hemorrhage, with incomplete endothelial 
Thigh 6 cm. larger (Esmarch). lining. Connective _ tissue 
than other. Semi- Recovery forms part of wall lining. In 
tendinosus and bi- central part stroma about la- 
ceps femoris cune dense fibrous tissue with 
scarcity of cells; at peripherai 
part more abundant about the 
aaa richer in young 
cells. No round cells or 
smooth muscle present. Mus- 
cle fibers at periphery rela- 
tively normal but in stages of 
degeneration as central part 
apprcached. No thre mbi i, 
some fatty tissue. Diffus: 
capillary and cavernous an- 
gioma 
53. Porcile Policlin., 1908, (sez. Ir Struck rt. shoulder. | Superficial network Multiple mus- | Tumor of infraspinatus made 
chir.), xv, 289 F. Mass 2 mos. Pain veins over deltoid re-}_ cular up largely of fat. Mostly 
radiated down arm gion. Mass back of} angioma. Ex-} small venules, also small ar- 
shoulder size of large| cision of tu- teries partially obliterated 
nut, smooth, com- mors of fore-| and capillaries. Triceps-small 
pressible, slightly arm and back} arteries with obliteration, vas- 
tender. Contraction| of shoulder. cular spaces, with blood and 
of muscle made it Unable to do} thrombi. Degeneration of 
harder. Aspirated complete ex- muscle. Connective tissue 
blood. Incised, cision of tu- stroma. Fat. Supinator longus 
hemorrhage. Also mor in triceps} —Arterioles mostly, also blood 
found masses in arm| because of spaces, thick walls rich in 
and forearm. Infra-| hemorrhage. nuclei. Connective _ tissue 
spinatus, triceps Recovery stroma. Multiple muscle 
brachii, supinator angioma 
longus 
54. Rives and Montpel. méd., r911,]_ 17 | Noticed mass 7 yrs. | Hard, size of egg. Paraumbilical | Muscle penetrated by capillar- 
Barras Pp. 594 F. Mild pain, some- Some expansion and| hernia. Ex- ies of the new growth, thick- 
times spontaneous tenderness. Present cision. ened walls. Abundant young 
when standing, dis- Recovery connective tissue stroma 
appears when re- especially at central part 
clining. Rectus where elongated cells sug- 
abdominis gested angiosarcoma to au- 
thors. Also blood cavities 
present. Obviously caver- 
, capil: iry angioma 
55. Saint-Pierre | Ann. d., anat. path., 3 | Painless mass over Soft, defined, size of | Excision. Encapsulated tumor. Blood 
1930, vii, 624 P. shoulder blade 1 yr.| orange. Contraction Recovery lakes variable sized lined by 
of muscle fixes it. endothelium. Degeneration of 
Skin normal. Tra- muscle fibers. No thrombi. 
pezius Cavernous angioma 
56. Scarpello Gazz. internaz. med. 18 | Mass 4 in | Size of hen’s egg with Primary Tumor made up of new formed 
chir., 1926, xxxi, 91 F. yrs. flowing period two lobes. Compres-| cavernous blood vessels of various forms 





when stationary in 
growth, then started 
to increase in size. 
Radiated up arm 


sion and elevation of 
arm reduced size. 
Unable to adduct 
thumb. Thenar 
muscles 

















hemangioma 
of muscle 








and dimensions. Lacune in 
central part, capillaries mostly 
at periphery. Thickening of 
walls due to hypertrophy 
of media and intima. Organ- 
izing thrombi. Muscle degen- 
eration. Connective tissue 
stroma. Capillary-cavernous 





angioma 
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We have excluded 7 
invaded it secondarily. 


brane of the tongue. 
Bland-Sutton 
Rigaud 


' Davis, J.S 


Hosp., 


(tongue), 


1908, XIX, 74. 


Primary hemangiomata of muscle. 


Baumgartner 
Heide, 


In going over the original articles quoted by Davis and 
Kitlowski and Davis! we have several comments to make. 
of their cases because it appeared to 
us that it was rather doubtful that the tumor was “an 
angioma which arose primarily in the muscle, but rather, 
This also includes all cases in 
which the tongue was involved, because of the frequency of 
angiomatous processes originating in the mucous mem- 
The cases so excluded were those of: 
(cirsoid aneurism), 
Cruveilhier, 
Vernoni (very extensive involvement of entire limb). 
There were occasional instances when cases were re- 


and 


Marchetti and 


3ull. Johns Hopkins 


ia ~__ i oo a 
Author E ge . indings iagnosis 
(Surgeon) Reference Sex History muscle involved treatment Pathology 
result 
57. Szenes Deutsche Ztschr. f. 19 | Mass in right cheek 17/ Soft, elastic, size of | Parotid cyst. | Blood vessels of various sizes 
Chir., 1916, cxxxvii,| M. yrs. Grew slowly. apple. Skin normal] Excision. mostly veins, few arteries 
| 172 Pain only in cold and freely movable.| Recovery Also smaller blood vessels and 
weather Compression of neck precapillaries. _Thrombi_ or- 
made it larger. ganizing. Considerable lipoi- 
| Masseter dal tissue in tumor forming 
compact masses. Lipomatous 
venous angioma with wide 
blood spaces 
58. Tori Clin. chir., 1913, xxi,} 16 | Mass 5 yrs., slow Elongated, 6 cm. axis} Retrotricipital | Spongy, no capsule. Cavities 
2179 M. growing at first, late-| of arm. Diffuse, soft,| bursitis. lined by endothelium. Also 
ly rapid. Pain 2 yrs. aeny tender. Skin} Excision. arteries, veins, capillaries. 
getting worse normal, freely mov-| Recovery Media thickened, __ intima 
able. Gidema of swollen. Scarcity of adipose 
forearm and hand. tissue. Connective tissue 
Esmarch made tu- stroma dense and fibrous at 
mor smaller. center, many cells at periph- 
Triceps brachii ery fusiform. Elastic fibers 
about cavities. Degeneration 
in striated muscle. Diffuse 
cavernous angioma 
59. Tsatskin Voyenno-Méd. J., 19 | Mass 5 yrs. gradual] Size of hen’s egg. Re-| Excision. Great number of irregular var- 
(Petrograd), rors, M. growth. Pain in ducible and pits on| Recovery ious sized cavities separated 
cexliv, 551 hand when working.| pressure. Skin nor- by connective tissue _ parti- 
Numbness in fingers} mal. Contraction of tions, containing blood. Cav- 
when working long, muscle gets larger. ernous angioma 
and also gets larger Flexors of forearm, 
especially flexor di- 
gitorum sublimis 
60. Viannay Loire méd., 1913, 14 | Limitation and pain- | Mass oblong, soft Tuberculous Dark colored tumor with large 
xxxii, 246 F. ful motion elbow fluctuant, compres- arthritis veins coursing over it. No 
2 yrs. sible, tender. Dis- elbow. Cold | capsule. Diffuse angioma 
appears on elevation| abscess or an- 
of arm. Contracture] gioma of mus- 
of arm, atrophy of cle. Excision. 
muscles. Blood as-| Recovery. 
irated. Triceps Some limita- 
rachii tion of exten- 
sion. Abund- 
ant hemor- 
rhage 
61. Voivenel and | Toulouse méd., 1908,| 29 | Painless mass slow Size of hazel nut, hard,| Lipoma. Tumor appeared blue. Circum- 
Soula X, 104 F. growing 14 yrs. circumscribed. Skin| Excision. scribed cavernous angioma 
normal and movable.} Recovery 
Fixed by contraction 
of muscle. Extensor | 
_ carpi ulnaris 
62. Wissman Inaugural Disserta- 16 | Masso yrs. later pain- “Measured 12.5 cm. | ‘Excision. Very vascular tumor_contain- 
tion, Bonn, 1907, p.|_ F. ful especially when Diffuse and tender. | Recovery igg phleboliths. Cavernous 
24 walking Affected leg weaker. angioma 
Flexor digitorum 
| longus and flexor 
hallucis longus 
NOTES ON CORRECTIONS ported twice because they were listed by the name of the 


author of the article and also by the name of the surgeon 
who operated: and who may have given a brief report in 
some obscure journal, or was cited in some other article 
listing the case as a separate case. We found the following 
instances of duplication: Bonnet in These Toulouse, 1894, 
described fully a case involving the vastus internus 


operated upon by Vautrin. 


Rigaud cited Vautrin’s cases 


in These Paris, 1903. In Muscatello’s article reporting 3 
cases, I was operated on by Boeckel in the quadriceps 


femoris. 
Rigaud’s thesis. 


2 cases also listed under his name. 


This was cited under the name of the latter in 


The 2 cases listed for Rigaud were 
operated upon by Berger although the latter has the same 


The case originally 


reported by Magon was operated upon by Tillaux, and the 
latter mentioned by Rigaud and listed as a separate case. 
The 3 cases reported by Pupovac were operated upon by 
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In the differential diagnosis the most 
commonly confused tumor was the lipoma 
which was diagnosed in 21 cases. A diagnosis 
of neuroma, neurofibroma, or fibroma was 
made in 10 cases. In g, cold abscess was 
mentioned. Sarcoma was diagnosed 7 times, 
simple cyst 5, dermoid cyst 3, and chronic 
myositis 3 times. In 3 cases it was merely 
called a tumor and in 2 it was called a muscle 
tumor. Tuberculous osteomyelitis was men- 
tioned twice, and tuberculous lymph glands 
once. Chronic bursitis, hematoma, pyogenic 
abscess, aneurism, and myositis ossificans 
were each mentioned twice. Other diseases 
mentioned once were ossifying tumor, foreign 
body, lymphangioma, malignant tumor, cyst 
of parotid duct, ganglion, rhabdomyoma. 


TREATMENT 


In nearly all the cases the tumor was re- 
moved by local excision. The circumscribed 
type was usually easily removed by enuclea- 
tion. In the diffuse or partially circumscribed, 
however, it was usually necessary to resect 
the tumor with surrounding muscle beyond 
the limits of the tumor. In a few cases the 
tumor was so extensive that all the angioma- 
tous tissue could not be removed without 
injuring important structures such as large 
nerves or arteries. In 8 cases a partial excision 
was done. Amputation was found necessary 
in 3 cases. In 4 apparently only a biopsy was 
done. Electrocoagulation or cautery was used 
entirely in 1 case and subsequent to partial 
excision in 2 cases. In 1, radium was used 
following incomplete excision. In 2, the tumor 
was merely exposed but not excised. 

In 38 cases, the problem of hemorrhage was 
of considerable moment as it was in our case. 
Also in several other cases a troublesome 
hematoma developed after operation. 


PROGNOSIS 


There was no mention made in the litera- 
ture of a death due to angiomatous tumors of 
muscles. There was no report of a mortality 
from the operative procedure. Recovery was 
definitely stated in 198 cases. Recurrence of 
the tumor was observed 15 times, mostly 
after incomplete removal. The symptoms of 
pain, limitation of motion, contracture, etc., 
were nearly always relieved by operation 
even in some instances when the excision was 
incomplete. Disability following operation, 
however, did occur in a few instances. A 
contracture persisted or occurred after opera- 
tion in 4, limitation of motion in 3, deformity 
in 2, atrophy, limp, or loss of function of a 
muscle in 1 each. 


SUMMARY 


1. A case of benign angiomatous tumor of 
the gluteus maximus muscle of the arterial 
type is reported. A review is made of 256 
reported cases. Of these 62 are summarized in 
tabular form, supplementing the table listed by 
Davis and Kitlowski. 

2. In reviewing the 256 cases, the tumor 
was found to occur usually before the age of 
20 years (79 per cent) and almost always 
before 30 years (94 per cent). The etiology 
has not been definitely established; however, 
a congenital factor has appeared to be of 
considerable importance, while trauma may 
have played some réle in 17 per cent of the 
cases. 

3. The cardinal symptoms were: a mass 
which grew slowly and was localized to a 
muscle or group of muscles, usually with 
normal overlying skin; pain which was 
present at some time in the course of the 
disease (58 per cent); tenderness (29 per 
cent); deformity or functional impairment 





Gussenbauer and listed also under his name. The case of 
tumor in the pectoralis major originally reported by 
Vincent was operated upon by Ollier. This was listed as a 
separate case for Ollier cited by Rigaud. Also it appears 
that through misprint this is the same case of pectoralis 
major listed for Allier which was cited by Coletti. This 
accounts for 10 cases. The second case of angioma of the 
masseter listed for Pantaleoni cited by Kolaczek is no 
doubt the same case that Pantaleoni originally described 
although Kolaczek gives data on the case which does not 


agree with the original article by Pantaleoni to which he 
refers. This all accounts for 18 more cases than were 
actually observed, and corrects the total listed by Davis 
and Kitlowski to 194. The 61 additional cases which we 
have found in addition to the one which we are reporting 
makes the total to date of 256. It is very likely that a 
more critical review of the literature would rule out a 
number of cases which we have included especially in 
instances in which the pathological descriptions are rather 
sketchy. 
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which were each present in about a fourth of 
the cases. 

4. The correct diagnosis was seldom made 
before operation (21 cases). The accuracy of 
the diagnosis was aided by aspiration of 
blood from the tumor, and by the presence of 
phleboliths in the X-ray examination. The 
lesion was most often confused with lipoma, 
sarcoma, or cold abscess. 

5. The treatment of the condition was 
practically always surgical excision which 
was sometimes technically difficult because 
of hemorrhage (15 per cent). 

6. The tumor occurred most frequently in 
the extremities, especially the lower and 
particularly the thighs. The quadriceps 
femoris was the most frequently involved 
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muscle (43 cases). Grossly it was found to 
be diffuse most frequently although some 
were circumscribed or partially circumscribed. 
Microscopically it was found usually to have 
a cavernous structure although frequently ar- 
terioles, veins, and capillaries were present and 
sometimes the predominating structure. Deti- 
nite proliferative changes were observed in 
the endothelium of the vessels and in the 
supporting tissue in a considerable number 0} 
the cases. 

7. The prognosis for life is excellent as 
there were no deaths reported from the 
disease or the surgical treatment. Disability 
following operation was infrequent (5 per 
cent) and recurrence almost equally rare 
(6 per cent). 
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CLINICAL SURGERY 


FROM THE TUMOR CLINIC, MICHAEL REESE HOSPITAL 


CTHE TREATMENT OF CARCINOMA OF THE CERVIX WITH SMALL 
QUANTITIES OF RADIUM 
MAX CUTLER, M.D., Cricaco 


Director of Tumor Clinic, Michael Reese Hospital and Consultant in Tumors, Hines Veteran Hospital 


"TF NHE purpose of this communication is to dis- 
cuss the principles underlying the radium 
treatment of carcinoma of the cervix and to 

describe and illustrate a technique by which small 

quantities of radium can be used effectively in the 

‘treatment of this disease. The technique that is 

presented is in principle that which is employed in 

the Curie Institute of Paris. Special attention is 
directed to the medical and economic advantages 
of this method as compared with the technique in- 
volving the use of much larger quantities of 
radium. 

THE TIME FACTOR 

The question of the choice between small 
amounts of radium applied over long periods as 
compared with large quantities over short periods 
has occupied the attention of radiotherapeutists 
for many years. In addition to the medical aspects 
of the problem which are of paramount impor- 
tance, the economic considerations involved also 
merit serious consideration. Thus, if it can be 
demonstrated that in order to deliver a total dose 
of 8,000 milligram hours of radiation 60 milligrams 
applied for 133 hours is at least as efficacious as 333 
milligrams applied for 24 hours, the observation 
would be of considerable practical importance. 

Approximately $4,200 represents the value of 
the radium in the former instance and $23,000 in 
the latter. 

The report of the special committee of the 
American College of Surgeons on the treatment of 
malignant disease recommends the establishing of 
tumor clinics throughout this country and advises 
the acquisition of at least 200 milligrams of radium 
for these units. The distribution of the 200 milli- 
grams of radium must be such that the different 
tubes and needles can be used in the treatment of a 
variety of lesions, particularly cancer of the skin, 
lip, tongue, cervix, and breast. It is obvious that 
even when as much as 200 milligrams of radium 
are available not more than 80 to too milligrams is 


in a form in which it can be utilized in the treat- 
ment of carcinoma of the cervix. 

It is not within the scope of this communication 
to discuss the various theories that are held upon 
the relative merits of the two methods of treat- 
ment. The French School, centered around the 
Curie Institute of Paris, maintains that the time 
interval during which any radiation is applied is of 
the greatest importance, and their entire technique 
of radium therapy is built upon the principle that 
tumor cells are most vulnerable to radiation dur- 
ing their stage of division. In the treatment of 
carcinoma of the cervix, the lesion is irradiated for 
approximately 5 days, in the treatment of carci- 
noma of the tongue for 7 days, and in the treat- 
ment of carcinoma of the larynx, pharynx, and 
tonsil from 12 to 21 days. Regaud is of the opinion 
that for each type of growth there exists an opti- 
mum time for irradiation. In order to obtain a 
maximum radiation effect the treatment should 
be given as nearly as possible during this interval. 
A shorter exposure fails to induce an optimum 
effect. If the interval of irradiation is prolonged 
beyond the optimum time, the tumor cells pass 
from their most sensitive phase to a state of 
relative radioresistance. 

Although there is considerable evidence to sup- 
port these contentions, this view is not uncon- 
tested. Many authorities are of the opinion that 
this principle has been thoroughly established in 
the treatment of carcinomata affecting the oral 
mucous membrane and the more radioresistant 
forms of skin cancer. It is more difficult to prove 
the importance of the time factor in the treatment 
of carcinoma of the cervix. One point, however, is 
certain, namely, that by prolonging the time of 
irradiation the normal tissues can withstand much 
larger doses of irradiation than is possible by short, 
intense exposures. This fact alone favors the use 
of the prolonged method of irradiation in cases in 
which other factors render this technique feasible. 
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Fig. 1. The distribution of radium in the treatment of 
cancer of the cervix with 60 milligrams of radium equally 
divided between the uterine canal and vagina. In order to 
administer 8,000 milligram hours the radium is inserted for 
133.3 hours. In the inset the uterine applicator contains 50 
milligrams and when this is used and the colpostat contains 
30 milligrams the cancer of the cervix is treated with 80 
milligrams of radium. When the dose employed is 8000 
milligram hours, the uterine applicator remains in place 80 
hours and the colpostat 133 hours. 


That the use of small quantities of radium over a 
longer period is at least as efficacious as the use of 
large amounts during a short period, is incontest- 
able. The weight of evidence favors the technique 
of prolonged irradiation as the more effective. 
THE DIAGNOSIS OF CARCINOMA OF THE CERVIX 
The clinical diagnosis of advanced carcinoma of 
the cervix presents no difficulties. The diagnosis 
of early carcinoma of the cervix depends upon 
microscopic examination of the suspected lesion’ 
Because of the fact that early carcinoma of the 
cervix is a microscopical disease, the precise 
technique of performing the biopsy is important. 
In order to detect the presence of early carcinoma 
of the cervix with reasonable certainty, the area 
from which the tissue is to be taken must be 
selected with the greatest care. A block of tissue 
about 4 millimeters wide, 15 millimeters long, and 
1 centimeter deep is taken at right angles to the 
rim of the cervix. The use of endothermy is rec- 
ommended as the most satisfactory method of ex- 
cising the specimen for microscopic examination. 
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The defect is closed by a suture and paraffin sec- 
tions of the biopsy are examined microscopically. 

The usual method of performing a biopsy upor 
an ulcerated lesion of the cervix with a “‘ punch’ 
instrument is satisfactory only when the lesion i: 
moderately advanced. In attempting to establist 
a diagnosis of early carcinoma of the cervix, thi: 
technique is entirely inadequate as the deeper par’ 
of the lesion may be missed and a negative speci 
men obtained when early carcinoma actually 
exists. A similar condition often obtains when : 
wedge-shaped specimen is removed by means 0: 
the scalpel. The sharp edge of the wedge, perhap 
only 1 millimeter wide, frequently fails to demon 
strate the presence of a minute focus of carcinoma 
It is most important that the deep portion of thx 
specimen which is the crucial part, be at least a: 
wide as the outer part. Because of these consider 
ations a rectangular endotherm wire constitutes a1 
ideal method of removing a specimen from the 
suspected area. The rectangular endotherm wire 
is 15 millimeters long and 4 millimeters wide, anc 
was designed to remove a block of tissue of these 
dimensions and of any desired depth. The biopsy 
specimen obtained by this method consists of a 
block of tissue about 12 millimeters by 4 milli- 
meters. The depth measurement should be ap- 
proximately to millimeters. A rectangular block 
of tissues about 12 millimeters by 10 millimeters 
by 4 millimeters constitutes a satisfactory speci- 
men for microscopical study. 


HISTOLOGICAL VARIETIES 


About 97 per cent of carcinomata of the cervix 
are of epidermoid origin and only 3 per cent are 
adenocarcinomata. The epidermoid carcinomata 
may be divided into squamous and non-squamous 
types. The non-squamous type has been termed 
by various authors as “plexiform” or “transi- 
tional.” A third group comprising the most 
malignant form has been classified as “ anaplastic’”’ 
by some writers. The following table indicates the 
histological varieties of cancer of the cervix. 
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| Cutler) 

| Spindle cell (Martzloff) 
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Adenocarcinomata of the cervix are radioresist- 
nt and do not respond well to radiation therapy. 
he epidermoid carcinomata constitute the radio- 
‘nsitive group, but within this group there exists 
pronounced variation in radiosensitivity. The 
juamous types with marked differentiation, pro- 
ounced squamous features, hornification and 
eratinization are more resistant than the more 
ndifferentiated anaplastic types. The radiother- 
peutic procedure is influenced by the histological 
tructure only to the extent of differentiating 
etween the epidermoid and glandular carcino- 
vata. 

Adenocarcinoma of the fundus uteri may grow 
ownward, and by presenting at the external 
ervical canal give rise to the clinical diagnosis of 
arcinoma of the cervix. Microscopical examina- 
ion of a biopsy establishes the true origin of the 

lesion and guides the therapeutic procedure. In 
extremely early carcinoma of the cervix in which 
an extensive hysterectomy is sometimes con- 
sidered, if the histological structure shows a high 
grade of malignancy (anaplastic type or grade 4 
type) the surgical procedure is absolutely contra- 
indicated. With these isolated exceptions the 
histological structure should not influence the 
character or extent of the radiotherapeutic pro- 
cedure. 

CLINICAL VARIETIES 

The Cancer Committee of the League of Na- 
tions (1929) has proposed the following classifica- 
tion of cancer of the cervix based upon the extent 
of the disease. 

Group I. Lesions limited to the cervix, no 
paracervical or parametrial fixation. Free mobil- 
ity of the uterus. 

Group II. Invasion of vaginal wall, slight para- 
cervical and parametrial involvement. Some mo- 
bility of uterus. 

Group III. Extensive paracervical and para- 
metrial involvement with complete fixation of 
uterus. 

Group IV. Direct invasion of surrounding vis- 
cera or distant metastases. 

Under conditions which permit correct radio- 
therapy, hysterectomy has been largely given up 
in the treatment of carcinoma of the cervix. It is 
important to emphasize, however, that the correct 
use of radiotherapy in carcinoma of the cervix 
presupposes a thorough understanding of the 
principles underlying the method and a complete 
knowledge of the technique. The success of treat- 
ment depends upon the stage of the disease and 
upon the accuracy and precision of the technique. 

In the treatment of very early lesions (group I) 
the intra-uterine and vaginal radiation need not 
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Fig. 2. Diagram of Curie colpostat. Each cork contains 
1o milligrams of radium element. The filtration is 1.5 milli- 
meters of platinum 


be supplemented by external radiation. In the 
treatment of the more advanced stages (grades IT 
and IIT) the intra-uterine and vaginal radiations 
must be supplemented by external radiation. In 
the more advanced stages of the disease (groups 
III and IV), external radiation alone or combined 
with vaginal radiation are employed and intra- 
uterine radiation is omitted or deferred. Striking 
and sometimes unexpected prolonged palliative 
results may occur following irradiation of advanced 
carcinoma of the cervix. In isolated and rare 
examples, control of the disease over a 5 vear 
period may be effected in advanced lesions which 
prove to be highly radiosensitive. The therapeu- 
tic test is the only certain method of determining 
this state. When the therapeutic test indicates 
that the lesion is radioresistant, it is best to pro- 
ceed slowly with small doses in an attempt to 
effect palliative relief. Radical radiotherapy under 
these conditions is contra-indicated. 


TECHNIQUE OF IRRADIATION 


Before treatment is begun, it is important to 
eliminate any local infection that may be present. 
When this precaution is observed, the incidence 
of a complicating pyrexia is reduced. When high 
fever develops during irradiation, the treatment 
must be temporarily discontinued and resumed 
only after the temperature has been reduced to 
normal. When the secondary infection is very 
pronounced it is best to begin treatment by ex- 
ternal radiation of the cervical lesion through four 
pelvic fields. This procedure often results in 
diminution of the local infection and partial heal- 
ing of the ulcerated surface. 

Since it is impossible to determine with certainty 
the exact extent of the disease by clinical examina- 
tion, the safest course to pursue in the radiation 
treatment of carcinoma of the cervix is to regard 
the entire cervix, paracervical tissues, and para- 
metrium as potentially malignant and treat all 
lesions with maximum doses of radiation. 











Fig. 3. Photograph of 4 gram radium pack used in the 
treatment of the parametrium in carcinoma of the cervix. 
(This technique is employed in a group of cases in an effort 
to develop a more effective irradiation of the parametria.) 


Anesthesia. A decision upon the method of 
anesthesia must be made in each individual case. 
In most instances the entire procedure can be car- 
ried out under morphine and without the use of a 
general anesthetic. A combination of morphine, 
grains 1/6, and scopolamine, grains 1/200, admin- 
istered 11% hours before treatment and repeated 30 
minutes before treatment is applicable in many 
cases and is highly satisfactory. In very nervous 
patients a general anesthetic may be advisable, 
especially when there is some difficulty in locating 
the external cervical canal. 

Dilatation of the cervical canal and insertion of 
radium. The usual pre-operative procedures are 
carried out. The vulva is shaved and the vaginal 
cavity is irrigated with a mild antiseptic douche. 
The cervical canal is located and the length of 
the uterine canal is determined by means of a 
sound. 

When the lesion is advanced and especially 
when it is situated at the external cervical orifice 
it may be exceedingly difficult or even impossible 
to locate the cervical canal, which sometimes 
becomes greatly distorted. Because of the friabil- 
ity of the tumor tissue, there is great danger of 
creating false passages with the uterine sound and 
perforating directly into the peritoneal cavity. I 
have performed several autopsies on patients in 
whom this accident has led to a fatal peritonitis. 
When this difficulty is encountered, the safest 
course to pursue after the most careful and gentle 
attempts to locate the external cervical orifice 
have failed, is to insert the colpostat only and 
proceed with combined vaginal and external radia- 
tion. Not infrequently the regression effected by 
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these procedures removes the difficulty of locating 
the cervical canal and permits the intra-uterine 
radium insertion. 

The cervical canal is dilated gently with grad- 
uated Hegar dilators. When the dilatation is com- 
plete, the radium is inserted. No attempt is made 
to suture the applicator. The colpostat is next 
inserted by holding the applicator vertically and 
inserting first one cork and then the other. The 
colpostat is then rotated go degrees so that the 
two corks and the metal spring are in a horizontal 
plane (Fig. 4). The third cork is then inserted 
directly against the external cervical canal and the 
tip of the uterine radium applicator. When the 
vagina is small the insertion of the third cork may 
be impossible. 

Having inserted the uterine applicator and the 
colpostat, the next step is to insert the vaginal 
packing. This procedure is of extreme importance 
and should be executed with the greatest care and 
precision. Its purpose is twofold: to pack away 
the bladder and rectum and to maintain position 
of radium applicators during irradiation. 

Two inch gauze packing cut in short lengths and 
soaked in acriflavine is packed between the col- 
postat and the rectum, between the anterior lip of 
the cervix and the bladder, and into the lateral 
vaginal fornices. Sufficient packing should be 
introduced to fill the vagina completely so as to 
permit no displacement of the radium applicators. 
The anterior and posterior vaginal retractors 
should be maintained in position during the entire 
procedure and gently removed after the packing is 
completed. A perineal pad is immediately applied 
and fixed firmly in position. Unless this precau- 
tion is taken the packing and radium may be dis- 
lodged when the patient vomits while awakening 
from the anesthetic. 

The radiation is continued over a period of ap- 
proximately 5 days. The vaginal radium is re- 
moved daily, cleaned, and reinserted. It is usually 
unnecessary to remove the uterine applicator 
daily unless there are special indications. The 
vagina is irrigated daily during this procedure. A 
total dose of 7,000 to 8,000 milligram hours is 
administered, equally divided between the cervi- 
cal canal and the vagina. 

In the following groups the use of external radi- 
ation as the initial procedure is preferable. 

1. In advanced lesions that have distorted the 
cervical canal rendering it difficult and sometimes 
impossible to locate the external orifice. 

2. In bulky papillary carcinomata which en- 
croach upon and sometimes fill the vaginal cavity 
rendering it impossible to insert radium into the 
vagina. 
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3. In patients with advanced lesions, marked 
eakness and secondary anemia in whom ex- 
‘rnal radiation causes cessation of bleeding and 
nprovement in general health. 

Under these conditions the radium insertion is 
nade 3 or 4 weeks after the external radiation 
hen the general condition of the patient is suffi- 
iently improved to permit this procedure. 

During the irradiation the patient remains in 
ved. It is usually necessary to catheterize the 
ladder at 8 hour intervals. The patient experi- 
nces nausea, and less frequently vomiting occurs. 
[he commonest cause for interrupting the treat- 
nent is the development of high fever. When this 
occurs the radium is promptly removed. 

Specifications of radium applicators. The intra- 
uterine radium applicator used in the Tumor 
Clinic of Michael Reese Hospital consists of an 
aluminum shell 5.4 centimeters long and 0.65 
millimeters in diameter (Fig. 5) containing two 
platinum capsules end to end. Each platinum 
capsule is 21 millimeters long, 0.35 millimeters in 
diameter, 1.0 millimeters wall thickness, and con- 
tains 25 milligrams of radium element. The ap- 
plicator contains a total of 50 milligrams. 

The smallest quantity of radium that is prac- 
tical for intra-uterine radiation in carcinoma of 
the cervix is 30 milligrams. This amount can be 
utilized in several different forms as for example, 
two capsules each containing 15 milligrams. If the 
radium available happens to be in the form of 5 
milligram needles, three needles can be grouped in 
each of two platinum capsules (1.0 millimeter wall 
thickness) and these can be placed end to end in 
an aluminum shell. 

The Curie colpostat (Fig. 2) is composed of two 
corks mounted on a spring and a third cork that is 
loose for insertion directly against the external 
cervical canal. Each cork is constructed to hold a 
radium tube in its center. The vaginal irradiation 
is performed by inserting the colpostat into the 
vaginal fornices and against the cervical canal as 
shown in Figure 4. Each cork contains to milli- 
grams of radium element so that the colpostat 
contains a total of 30 milligrams. Two methods 
of distributing radium foci in the uterine canal 
and vagina in the treatment of carcinoma of the 
cervix are shown in Figures 1 and the inset. 

The quantity of radium necessary in the treatment 
of carcinoma of the cervix. The amount of radium 
necessary for the efficient treatment of carcinoma 
of the cervix is about 60 milligrams. As much as 
80 milligrams may be employed, but this amount 
should not be exceeded if it is desired to prolong 
the time of irradiation. The smallest quantity of 
radium that is practicable is 60 milligrams. With 
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Fig. 4. Diagram showing technique of inserting the Curie 
colpostat in the treatment of carcinoma of the cervix. 


thisamount a dose of 8,o00 milligram hours requires 
133.3 hours (5 days and 13.3 hours) to administer. 

Filtration. The filtration of the cervical-uterine 
applicator should be 1.0 millimeter platinum and 
the filtration of the tubes in the colpostat at least 
1.0 millimeter platinum (preferably 1.5 milli- 
meters). The tissues are protected from secondary 
radiation by the aluminum shell or by the rubber 
when a rubber sound is used. 

External radiation with radium pack. In the 
Tumor Clinic of the Michael Reese Hospital intra- 
uterine radiation is promptly followed by external 
radiation by means of the 4 gram radium pack. 
This technique is being used in a series of cases in 
an effort to increase the efficiency of the irradia- 
tion of the parametrium. Seven portals of entry 
are utilized in the irradiation of the parametria: two 
anterior, two posterior, two lateral, and one peri- 
neal fields are treated. The distance is to centi- 
meters, the portal ro centimeters in diameter, the 
filtration equivalent to 1.5 millimeters platinum. 
Each field receives 30,000 milligram hours; the 
total dose is 210,000 milligram hours. The patient 
is treated for 2 hours daily over a period of about 
26 days. There is usually little or no radiation 
sickness associated with this procedure. The pa- 
tient begins to complain of nausea and anorexia 
during the latter part of the radiation cycle. There 
is some reduction in the red blood cells and white 
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Fig. 5. Diagram showing aluminum shell containing two 
platinum capsules used for intra-uterine radiation. Each 
capsule contains 25 milligrams of radium element. This 
applicator is 5.4 centimeters long and 21 millimeters in 
diameter and contains 50 milligrams of radium. 


blood cells, but this change is temporary and 
without special significance. 

A 4 gram radium pack placed at a distance of 10 
centimeters from the skin is also employed in the 
Curie Institute of Paris in the treatment of the 
parametria in carcinoma of the cervix. The results 
of this clinical investigation are not yet available; 
consequently it is not possible at this time to state 
with certainty whether this form of therapy will 
yield a higher percentage of cures than the tech- 
nique in which the intrauterine and vaginal radium 
applications are supplemented by high voltage X- 
ray therapy. One great advantage of the radium 
pack is that there is almost no radiation sickness. 

External radiation with X-rays. External radia- 
tion with high voltage X-rays is usually admin- 
istered through four portals of entry. The para- 
metrium is thus irradiated through four pelvic 
fields. The entire cycle of irradiation is preferably 
administered within a period of 3 weeks. The 
technique employed is as follows: The voltage is 
200,000 kilovolts filtration ‘4 to % millimeters 
copper, milliamperes 5, distance 50 centimeters, 
skin portals 14 centimeters by 14 centimeters up 
to 23 centimeters by 23 centimeters. Approxi- 
mately 600 r units are delivered to each of 4 to 6 
portals in divided doses, each exposure being about 
150 r units. The entire cycle is usually given 
within 3 weeks. 

COMPLICATIONS 

The mortality from radiotherapy of cancer of 
the cervix is about 2 per cent and is due almost 
entirely to infection. When the temperature rises 
during irradiation, the treatment must be prompt- 
ly discontinued. An old adnexal infection may be 
lighted up by irradiation. Hemorrhage is an un- 
common complication, and irradiation need not be 
discontinued in its presence. Mild proctitis and 
cystitis are temporary and rarely severe. 

Serious complications may arise from errors and 
imperfection in technique. Failure to keep radium 
applicators in their proper position may lead to 
rectovaginal or vesicovaginal fistula. These com- 
plications do not follow correct irradiation. In 
advanced lesions of the cervix, rectovaginal fistule 
may develop as a result of extension of the disease 
and not as a consequence of radiation. 
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Fig. 6. Photograph of rectangular endotherm wire used 
for removing specimen of tissue for microscopic examina- 
tion in carcinoma of the cervix. The rectangular wire is 12 
millimeters long and 4 millimeters wide and removes a block 
of tissue of these dimensions and any desired depth. 


RESULTS 


The results of radium treatment of cancer of the 
cervix have shown a steady improvement during 
the last 15 years, as the technique of radiation has 
been perfected. Lacassagne compares the average 
5 year cures between 1919 and 1924 as follows: 


Per cent Per cent 
IgIQ . 1922 26 
1920 ; . 1923 30 
1921 ; sae Oe 1924 3a 


Lacassagne states that the present percentage of 
cures in carcinoma of the cervix in the Curie 
Institute is probably 75 per cent for group I; 50 
per cent for group IT; and 25 per cent for groups 
III and IV. Considering all four classes, the cures 
are about 40 per cent. 

Healy quotes the following statistics in 1574 
cases from the Memorial Hospital, New York: 


Five year cures 


Cases Per cent 
Early. 197 55.0 
Borderline 190 34.0 
Advanced. 1187 15.0 


Statistics from the Woman’s Hospital (Ward) 
show 23.1 per cent 5 year cures in classes I, II, III 
and IV. In classes I and II the 5 year cures are 
53.1 per cent. Heyman’s report (1927) of cases 
treated in the Radiumhemmet shows 22.4 per cent 
cures in all classes and 44.4 per cent cures in the 
operable group. A series of combined statistics 
published by Ward (1928) show the following 
comparison between surgical and_ radiological 
treatment: 


Operable Primary 

All stages stage mortality 
Operative treatment. 18.0 35.6 17.2 
Radiological treatment 16.3 34.0 2.0 


From a study of these results Ward concludes 
that irradiation of carcinoma of the cervix yields 
results at least as good as those obtained by 
radical operation with less primary mortality. 

The results of radiotherapy of cancer of the 
cervix have improved steadily with improvement 
in the technique of radiation. The present effort to 
improve the results is in the direction of increasing 
the efficiency of irradiation of the parametrium. 
It is hoped that these investigations may lead to 
further increase in the percentage of cures. 
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FROM THE MEMORIAL HOSPITAL, NEW YORK 


THE TECHNIQUE OF THE SUPRAPUBIC IMPLANTATION OF RADON 
SEEDS IN BLADDER CARCINOMA 


B. S. BARRINGER, M.D., F.A.C.S., NEw York 


HE technique of the suprapubic method of 

implantation of radon seeds into bladder 
tumors as developed at the Memorial Hospital 
is a comparatively simple procedure. It meets 
Keyes’ dictum that a “malignant operation should 
not be performed for a malignant disease.” It 
has a low operative mortality, between 3 and 4 
per cent, yet succeeds in controlling many tumors 
that are quite inoperable. It is especially success- 
ful in dealing with tumors of the bladder base and 
trigone. 

However, the implantation often is not properly 
performed. There are two principal reasons for 
this failure: first, the surgeon who is responsible 
for the diagnosis and the operation is usually not 
trained in radium therapy; second, an adequate 
number of radon seeds of a proper strength is 
often not available. One should have at hand for 
this procedure half again as many radon seeds as 
one thinks are required, since no cystoscopy or 
cystogram can possibly indicate the extent of a 
large bladder tumor. 

In developing the technique of the radium im- 
plantation we have gone through numerous 
phases. We began quite blindly with little or no 
knowledge of a proper radium dose or an ade- 
quate way to apply radium to the bladder cancer. 
We had to deal with a tumor of a thin walled 
internal organ, somewhat difficult to approach 
surgically. Any disturbance of its function might 
readily cause a corresponding disturbance of the 
vital kidney function. We have encountered 
numerous discouragements in developing our 
technique. Certain basic principles of treatment 
have been revealed. First, the value of any treat- 
ment must be judged clinically. Conclusions 
based upon experimental animal work, as to the 
area irradiated by any one dose of screened or 
unscreened radium has had to be corrected by 
accurate clinical observations. Second, one kind 
of therapy alone should be used, as confusion in- 
evitably arises if two or more forms of therapy are 
combined; for instance fulguration and radium or 
partial resection and radium. Any one form of 
treatment has to be tested for years, before its 
ultimate value can be ascertained. Changes in 
type of therapy or in the method of applying any 


one therapeutic agent should be reluctantly made 
and then only when the failure of the therapy 
under consideration is conclusively proved. Con- 
versely it is futile to stick stubbornly to lost 
causes. In all of our 17 years of work we have 
consistently used radium alone to control bladder 
cancers. 

Bladder tumors, as indeed, all malignant tu- 
mors, are best dealt with in institutions par- 
ticularly devoted to this work. The entire treat- 
ment must be performed by one man, who is 
both surgeon and radiotherapeutist. In other 
words, a trained surgeon cannot open the bladder 
and then call in a man trained in radium therapy 
to finish the work. I think such a procedure very 
rarely results in anything but failure. These seem 
to be basic principles of the treatment of bladder 
carcinoma. 

Turning specifically to the control of bladder 
carcinoma by radium, we have two methods of 
approach, radium applied through the cystoscope 
and radium applied through the open bladder. 
We have a comparatively large series representing 
the successful use of each of these methods, but 
experience has shown that the cystoscopic method 
should be used only for small tumors, whether in- 
filtrating or papillary, and only if the tumor is 
easily reached. It should be used reluctantly and 
only when one is thoroughly experienced in this 
method. 

The suprapubic method of approach is the one 
of choice. There are points in favor of always 
using it: first, the ease with which it can be done; 
second, its relatively low mortality. 

In the first tog consecutive personal cases 
treated suprapubically, 4 patients died in the 
hospital, an operative mortality of 3.6 per cent. 
Since that time my operative mortality has risen 
to about 4 per cent. This percentage of mortality 
is low when one considers that in this series many 
inoperable cases are included. 

SPINAL ANAESTHESIA 

For the past 6 years we have used spinal anzs- 
thesia. During this time we have resorted to 
general anesthesia very rarely; perhaps in not 
more than 5 per cent of the cases. The anesthetic 
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Fig. 1. The bladder is open. The loop retractor in place. 
The radium bearing needles covering one side of the tumor. 
The next line of needles is placed just above the first line. 


that we have used has been novol, a preparation 
in glass ampuls of novocain, 2 cubic centimeters 
of a 5 per cent solution. The anesthesia usually 
has been given through the fourth lumbar inter- 
space. Occasionally we have had to supplement 
spinal anesthesia with infiltration anesthesia of 
the skin and abdominal muscles, their nerves 
coming from a higher level than those of the 
bladder. This is particularly so when the oper- 
ation is started immediately after the spinal anzs- 
thetic is given. In all of our spinal anesthesias, 
now over 1,000 cases, we have never had a death 
from the anesthesia. The patient’s shock has 
been minimized. The patients are able to take 
fluids in much larger quantities and sooner than 
after a general anesthetic. 

The main object of the suprapubic operation 
is a good exposure of the tumor. I have tried the 
Pfannenstiel incision in a series of cases, but do 
not like it as well as the mid-abdominal. If the 
wound of a Pfannenstiel incision becomes in- 
fected, as it occasionally does, because of the fact 
that a good many bladder tumors are infected, 
we get into trouble. I believe that there is much 
more chance of hernia after an infected Pfannen- 
stiel incision than after an infected midline in- 
cision. The midline incision should be sufficiently 
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TABLE I.——-NINETY-EIGHT CASES 
OF THE BLADDER DIAGNOSED ON 
LOGICAL OBSERVATIONS 

Papilloma with 


atypical cells or 
papillary carcinoma 


OF CANCER 
PATHO- 


Infiltrating 

carcinoma 

od  —~ 

Number Per cent Number Per cent 
47 

52.9 19 43.1 


Cases. 5 

Controlled 3 

Controlled over 3 years 2 
One year 
From 1 to 2 
From 2 to 3 years 


~1 


mh th 


From 3 to 4 years. 
From 4 to 5 years 3 
From 5 to 6 years 0 
From 6 to 7 years I 
From 7 to 8 years 
From 8 to 9 years. . 
From 9 to to years 
From to to 11 years 
From 13 to 14 years 
Not controlled. ..... 
One year. . 
From 1 to 2 years 0 
From 2 to 3 years 
From 3 to 4 years 
From 4 to 5 years 
From 5 to 6 years 
From 7 to 8 years 
From 9g to 10 years 
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large. Self-retaining retractors should be placed 
in the wound to hold the muscles apart. The most 
useful bladder retractors in my hands are those 
which we devised at the Memorial Hospital some 
years ago and called the loop wire retractor. The 
wound should be adequately screened with gauze 
before the bladder is opened. The bladder con- 
tents should be removed by suction apparatus, 
care being taken not to spill the bladder contents. 
The Cameron light should be used for illumina- 
tion. 

If the tumor is papillary, the papillary portions 
are removed by some form of cautery, so as to 
expose the tumor base. If the tumor is flat and 
the surface sloughy and ulcerated, a light cauter- 
ization should be done, in a measure, to control 
the infection. The base of the tumor should now 
be implanted with radon seeds, of a strength 
between 1 and 1% millicuries. If the tumor is in 
the bladder base where it is backed up by the 
prostate and periprostatic tissues, we can place 
the seeds deeper than if the tumor is on the 
lateral walls or apex of the bladder. If the seeds 
are low in value they should be placed con- 
siderably nearer together than 1 centimeter. If 
the tumor is deeply infiltrating considerable care 
must be used in deciding just how deeply into the 
infiltrating parts the radium bearing needles may 
be placed. To treat a large tumor accurately we 





nt 


Y 





BARRINGER: IMPLANTATION OF RADON SEEDS IN BLADDER CARCINOMA — 480 





lig. 2. Showing how the radium bearing needles are inserted deeply into the tumor 
Judgment as to how far to go is important to obtain the proper radiation. 


should have at least twenty radium bearing 
needles. A line of these needles is placed on the 
extreme edge of the tumor, then a second line 
above this, the first needles not being removed 
until the second line is completed. Continuing in 
this way we can cover the field very accurately. 
A suprapubic drainage tube is left for a few days 
to a week or two, according to the reaction caused 
by operation, infection of the bladder, and bleed- 
ing. The bladder is not sutured to the fascia. 

The patient does not have any radium reaction 
until ro days or 2 weeks have elapsed, and the 
height of the radium reaction occurs perhaps a 
month after implantation and then slowly recedes. 
Pain and urinary frequency are caused by this 
reaction. The larger the radium dose and the 
nearer the tumor to the bladder neck, the greater 
the reaction. All in all there is a great deal less 
reaction from the gold seeds than from the glass 
seeds which we used some years ago. The elimi- 
nation of most of the 6 rays is responsible. 

If the dose of radium is large and placed in the 
portion of the bladder adjacent to the rectum, 
there may be for several days to a week some 
rectal irritation. This is not serious and can 
always be controlled. 


COMPLICATIONS OF RADIUM TREATMENT 


1. Kidney complications. In making the im- 
plantation we do not pay any attention to the 


urethral orifices even if the tumor is directly over 
one or both. There have been 2 cases of acute in- 
fection of the kidney subsequent to the operation 
in which we have had to drain the kidney. There 
have been a few cases of subsequent destruction of 
the kidney probably from absorption by way of 
the lymphatics of the ureter to the kidney. The 
cases have been fewer, I believe, than happens 
when the ureter is cut off surgically and reim- 
planted in the bladder. We are at the present 
time looking over our statistics with the object of 
making a report on this condition. 

In a number of cases stone and gravel have 
formed on the slough of the tumor, necessitating 
in two instances the opening up of the bladder 
and the removal of the stone. 

2. Rupture of the bladder. We have had 2 
cases of rupture of the bladder, one about 12 years 
ago and the other recently, in which the bladder 
ruptured after radium implantation. The latter 
was a complicated case of intestinal tumor in- 
volving the bladder. The tumor was removed by 
another surgeon, recurred, and was implanted 
with radium. The patient died 6 months later of 
an infection following bladder rupture. No carci- 
noma was present at the time of the patient’s 
death. 

We have had 1 case of vesicorectal fistula which 
lasted for a long period of time and then healing 
took place. 
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THE INFLUENCE OF GYNECOLOGICAL CONDITIONS ON THE GENITO 
URINARY TRACT AS SHOWN BY SIMULTANEOUS INJECTIONS OF 
SKIODAN OR UROSELECTAN (INTRAVENOUSLY) AND LIPIODOL 


A PRELIMINARY REpPoRT! 


ARTHUR STEIN, M.D., F.A.C.S., NEw York 


Associate Gynecologist, Lenox Hill Hospital 


MORTIMER RODGERS, M.D., New York 


Assistant Adjunct Gynecologist, Lenox Hill Hospital 


/YNHE X-ray examinations discussed were 
undertaken with the idea of demonstrating, 
if possible, a relationship between changes 

along the female urinary tract which are based 

upon pathological conditions, such as fibroid 
tumors or ovarian cysts arising in the female 
pelvis. We were also interested to note whether 
or not a physiological tumor, such as a pregnancy, 
would cause any change in the urological system. 

To accomplish our purpose, we decided upon 
simultaneous intravenous injections of skiodan 
and transuterine injections of lipiodol. The 
question naturally arose as to why it should be 
necessary to use any other method when we had 
retrograde pyelography at our command. We 
were anxious, however, to show conditions as they 
might actually exist and we were afraid that 
retrograde pyelography might cause some me- 
chanical dilatation of the ureters or kidney pelvis, 
and, of course, with the use of skiodan these ob- 
jections would be eliminated. 

As to skiodan, the Council on Pharmacy and 
Chemistry of the American Medical Association 
reports: Skiodan is proposed as a therapeutically 
indifferent medium for roentgenography, es- 
pecially for visualization of the urinary tract 
either by intravenous injection or by direct in- 
jection into the renal pelvis through a ureteral 
catheter. It has also been administered rectally. 
It has been reported that skiodan exerts a diuretic 
action, most marked during the first half hour 
after intravenous injection. Excretion studies 
show that within a few minutes after intravenous 
injection the concentration of skiodan in the urine 
reaches a maximum of from 4 to 6 per cent 
(corresponding to from 2 to 3 per cent of iodine). 
Usually 75 per cent is eliminated in 3 hours, more 
than go per cent in 1o hours, and the remainder 
within about 24 hours. 

Dosage. For intravenous urography, skiodan is 
administered in sterile aqueous solution (from 20 
to 40 grams in 100 cubic centimeters), the average 
dose for adults being about 2 grams for each 15 


pounds of body weight; for retrograde pyelograph: 
an aqueous solution of skiodan (from 10 to 2 
grams in 100 cubic centimeters) is injecte 
through a ureteral catheter into the renal pelvis 
Aqueous solutions of skiodan should be kept pri 
tected from light; they can be kept for a consider 
able time without impairment but should b 
resterilized before use. 

On the day before the intravenous injection o 
skiodan, the patient is given a soft diet, with < 
cleansing enema in the evening. During the nigh 
the fluid intake is restricted as much as possible 

As to lipiodol, the use of iodized oils fo 
transuterine injections has become commo! 
practice and it is, therefore, not necessary t 
discuss it here. 

Our method of taking pictures is as follows 
With the patient in the lithotomy position on a 
cystoscopy table, the cervix is exposed and al! 
preparation for an immediate lipiodol injection is 
made. A sterile aqueous solution containing 4¢ 
grams of skiodan is now injected into the mediai 
basilic vein of the arm, and immediately following 
this, the intrauterine lipiodol injection is started 
As soon as the latter is completed the first X-ray 
plate is taken, and with the intra-uterine cannula 
still in place, because we desire to obtain stereo 
scopic pictures of the uterus and tubes, the second 
picture is taken a minute later. The uterin« 
cannula is now withdrawn and the third and 
fourth plates are made at intervals of 5 and tc 
minutes, respectively, from the time of the com 
pletion of the intravenous skiodan injection 
None of our patients showed any untoward 
symptoms following this double injection. Even 
in those cases in which a pregnancy existed. 
whether the stage of gestation was as early as ( 
weeks or as late as 6 months, there were nm 
uterine contractions noted and no attempt upor 
the part of the uterus to expel the fetus. As al 
our cases of pregnancy had been admitted to the 
hospital for a therapeutic interruption, we,did not 
hesitate to inject the uterus with lipiodol. How: 


‘Presented before the Section in Obstetrics, New York Academy of Medicine, January, 1932. 
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4 
MON PREGNANCY 


Fig. 1A. 


Fig. 1. A, Four-minute picture. Pregnancy, 2 months, pulmonary tub- 
erculosis. Showing beginning dilatation of both ureters. B, Ten-minute 
picture. Ureters more clearly shown, with dilatation and kinking more 
evident. No apparent displacement of either ureter. 

Fig. 2. Twenty-minute picture. Pregnancy, 2 months. Previous right 
nephrectomy for tuberculosis. Picture shows markedly dilated, kinked, 
and tortuous left ureter, with marked dilatation of left kidney calyces. The 
pregnant uterus is very well outlined. 

Fig. 3. Five-minute picture. Pregnancy, 2 months, pulmonary tuber 
culosis. Both ureters are clearly outlined and showing distinct dilatation. 

Fig. 4. A, Five-minute picture. Pregnancy, 4 months, manic depression 
psychosis. Ureters show marked dilatation and kinking. B, Picture taken 
3 weeks after removal of fetus by hysterotomy. Shows continued dilata 
tion and kinking of right ureter (retrograde pyelography). C, Picture taken 
3 weeks after removal of fetus by hysterotomy. Shows continued dilata- 
tion and kinking of left ureter (retrograde pyelography). 





Fig. 4B. 
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Fig. 7A. 


Fig. 5. Pregnancy, 6 months. No lipiodol injected. 
Both kidney pelves and ureters are distinctly outlined, the 
latter showing still more marked dilatation than was ob- 
served in the earlier pregnancy cases. 

Fig. 6. A, Three-minute picture. Myoma size of a 4 
months’ pregnancy. The kidney pelves are clearly defined 
and do not show any abnormal changes. Neither ureter is 
clearly defined. B, Five-minute roentgenogram. The 


ever, despite these findings we should still natural- 
ly abstain from any such procedure in cases in 
which the pregnancy was expected to continue. 

The cases so far examined can be classified 
under 2 groups: namely, those of pregnancy and 
those of pathological pelvic tumors. In the case 
of the latter the diagnosis was in every instance 
confirmed at operation. 

In all, 11 cases were injected by this method, 5 
of them being cases of pregnancy in which the 





Fig. 6B. 


Fig. 7B. 

ureters on both sides have now become clearly outlined 

Fig. 7. A, Five-minute picture. Fibrosis uteri. Uterus 
size 6 weeks’ pregnancy. There is practically no outline of 
the kidneys or ureters. B, Ten-minute picture. Fair out 
line of kidneys, pelves, and ureters. Shows rotation of right 
kidney with clubbing of calyces. The left kidney appears 
more normal but is at a lower level than the right, which is 
the reverse of normal. 


period of gestation varied from 6 weeks to ¢ 
months. The best pictures were obtained at the 
end of five minutes but if there was any evidence 
of obstruction the outlines of the kidney pelves 
and ureters remained distinct over a longer period 
the length of which depended upon the type and 
extent of the obstruction present. A glance at the 
plates will show that in all pregnancy cases, even 
as early as 6 weeks, there is a dilatation of both 
ureters, this dilatation increasing with the period 
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Fig. 8. 


» 


Fig. 8. Ten-minute picture. Extramural fibroma about 
3 inches in diameter upper right portion of fundus. The 
kidneys are apparently normal, as is the left ureter but 
on the right side there is a moderate dilatation and tortu 
osity. It is possible that the fibroid, which was not de- 
monstrable with the X-ray, caused this dilatation and 
tortuosity. 

Fig. 9. Six-minute picture. Intramural fibroid about 4 


of gestation. On the other hand, with uterine 
myomata of a corresponding size no similar 
dilatation of either the kidney pelves or ureters 
was found. We were forced, therefore, to come 
to the conclusion that the dilatation of the ure- 
ters in pregnancy was a purely physiological 
process, while a pelvic tumor of a corresponding 
size, whether a fibroid or a cyst, was incapable 
of producing, by mechanical means alone, a simi- 
lar condition. We have had one case of prolapse of 


MLN. 
LARGE CYST 


Fig. 9. Fig. 10. 


inches in diameter impacted in pelvis. Both kidney pelves 
and ureters are plainly outlined. The left ureter seems to 
have been displaced laterally by the fibroid, but there is no 
evidence of dilatation of either ureter. 

Fig. 10. Ten-minute picture. Pseudomucinous ovarian 
¢yst the size of a large grapefruit. The renal pelves and 
ureters are well outlined. There is a slight displacement of 
the latter but no evidence of dilatation. 


the vagina, but there was no effect demonstrable 
of this prolapse on either the ureters or kidneys. 
The influence of carcinoma of the cervix or 
fundus will be studied as soon as suitable cases 
present themselves. 
As this is only a preliminary report it has been 
our aim to show just a few interesting findings. 
We should like to express our thanks to Dr. Stewart, 


of the X-ray department of the Lenox Hill Hospital, for 
his co-operation and that of the department. 
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NHAT certain localized forms of intestinal 
tuberculosis are particularly amenable to 
surgical extirpation is no longer contro- 

versial. Two types of tuberculous lesions occur 
in the large and small bowels: the first type, and 
the one most satisfactorily treated surgically, is 
hyperplastic tuberculosis, or so called tuber- 
culoma; and the second is tuberculous ulcerative 
colitis. The latter condition is frequently wide- 
spread and so many segments of the small bowel 
are affected that surgical intervention is inad- 
visable or impossible; it is also often associated 
with tuberculosis of other portions of the body, 
for example, the lungs. Hyperplastic tuber- 
culosis, generally seen in the caecum and frequent- 
ly involving the terminal ileum as well, is quite 
successfully removed both from the standpoint of 
immediate mortality and subsequent successful 
outcome. 

This report is based on a series of 65 cases ob- 
served in The Mayo Clinic in which complete 
data are available and in which short-circuiting 
operations or resection of the bowel, or both, 
had been performed. 

The reluctance of surgeons to attack tuber- 
culous lesions of the intestine is evidenced by a 
perusal of the literature bearing on the subject. 
The history of intestinal tuberculosis arises with 
that of pulmonary tuberculosis. Concomitant 





Characteristic 


Fig. 1. Tuberculosis of the caecum. 


tubercles may be noted. (X35 


' Read before the Southern Surgical Association, White Sulphur Springs, West Virginia, December 8-11, 1931. 


diarrhoea was noted by the Hippocratic schoo! 
centuries ago, although the intestinal symptom: 
associated with pulmonary tuberculosis were not 
attributed to similar involvement of the bowel 
Early literature dealing with intestinal tuber 
culosis was reviewed by Brunner in 1907. Brown 
and Sampson credit Maissoneuve with having 
performed the first short-circuiting operation for 
such a lesion. In 1869, Duguet described a cas« 
in which tuberculous tumor of the cecum, whicl 
presumably represented the hypertrophic forn 
of the disease, was found at necropsy. In 1898 
Conrath reviewed in detail 85 of the early case: 
in which surgical procedures were undertake 
for tuberculous lesions of the intestine, many oi 
which were hypertrophied. He reviewed un 
published data concerning a patient operated on 
by Gussenbauer in 1882, in which the cecum 
and terminal portion of the ileum were resected 
because of such a lesion. Pioneers in this field of 
surgery were Czerny, Suchier, Billroth, Bouilly, 
Durante, Fink, Roux, Hofmokl, Obalinski, Beck, 
Frank, Sachs, and others, all of whom performed 
resection of the intestine because of tuberculous 
lesions of the bowel. 

The results of contemporary surgeons in this 
field have been well reviewed in the writings of 
Brown and Sampson and need not be repeated 
here. Nevertheless, Archibald deserves a special 
word of commendation for the work he has done 
to put the treatment of this disease on a sound 
surgical basis. 


BACTERIOLOGY 


The type of bacillus responsible for the lesions 
of intestinal tuberculosis opens up a field of active 
discussion. Since Smith described the bovine 
type of organism in 1898, many investigators 
have held this virus to be the etiological factor 
in such lesions. Park and Krumweide, in a study 
of tuberculosis of the abdomen, found that the 
bacillus of bovine tuberculosis was responsible 
for the process in 59 per cent of patients aged less 
than 5 years, in 46 per cent of patients between 
5 and 16 years, and in 22 per cent of adults. 

Calmette, on the other hand, maintained that 
tuberculous infection of the intestines is common 
in countries in which bovine tuberculosis does not 
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Fig. 2 A. 


Fig. 2 B. 


Fig. 2. Ulcerative tuberculous lesions of the ileocecal coil and terminal ileum. A, Multiple local areas of in- 
lammation in ileum and Meckel’s diverticulum. B, Marked ulcerative process above the ileociecal valve and multiple 


ulcers in the ileum. 


exist, and in which children are not fed cows’ 
milk. In Turkey, for example, it is exceptional 
that the infant is not nursed either by the mother 
or a wet-nurse, and yet, tuberculosis is prevalent 
in all forms and at all ages. Calmette conceded, 
however, that in different countries of Europe, as 
well as in the United States and Canada, bovine 
tuberculosis represents a factor in the infection of 
the human race of such magnitude as to render its 
eradication imperative. 

Brown and Sampson incline to the view that 
the bacillus of bovine tuberculosis causes in- 
testinal lesions less frequently than the human 
type of organism. They do not believe that this is 
necessarily dependent on any fundamental differ- 
ence in the two bacilli, but rather on different 
pathological reactions of the respective hosts. In 
spite of the conflicting views on the subject, it 
would seem that the bovine type of organism is 
more frequently the cause of primary intestinal 
lesions than is the human type. 

INCIDENCE 

Data relative to the incidence of hyperplastic 
tuberculosis of the intestine are conflicting. In 
general, it may be said that foreign literature 
shows the condition to be more frequently recog- 
nized abroad, both clinically and pathologically, 
than in this country. 

Herrick stated that in 800 consecutive post- 
mortem examinations at the Lakeside Hospital, 
hyperplastic tuberculosis of the intestine was not 
encountered. Hemmeter found only one such 
case in a series of 56 necropsies on subjects 


affected with advanced pulmonary tuberculosis. 
However, he was cognizant of the fact that such 
lesions are not prone to occur if disease of the 
lungs is advanced. It is a striking fact that the 
incidence of hyperplastic tuberculosis is highest 
early in middle age. In a series of cases reviewed 
by Herrick, the greatest incidence occurred in the 
decade from 20 to 30 years. Our data corroborate 
Herrick’s except that we noted fewer cases in the 
earlier age groups. The ages in our cases were as 





Fig. 3. Characteristic filling defect produced by ul- 
cerative tuberculosis of the ascending colon, cecum, and 
terminal ileum. 
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Fig. 4. Hyperplastic tuberculosis of the caecum. 


follows: 1 to 10 years, I Case; II to 20 years, I 
case; 20 to 30 years, 23 Cases; 30 to 40 years, 17 
cases; 40 tO 50 years, 13 Cases; 50 to 60 years, 8 
cases; and 60 to 70 years, 2 Cases. 

In a series of 34 cases of ileoceecal tuberculosis, 





Characteristic filling defect of hyperplastic 


Fig. 5. 


tuberculosis of the cacum. 





Brown and Gaithers found that 1o patients onl: 
were aged more than 40 years; the average age ii 
the group was 35 years. The average age in ou 
series of cases also was 35 years. 

It has been stated repeatedly that tuber 
culosis of the intestines is more prevalent among 
males than among females. In our series the 
proportion was 37 males to 28 females. 

It is generally recognized that the ileoceca! 
region is the site of election of the hyperplastic 
tuberculous lesion. We are not reporting here any 
primary lesions of the left side of the colon, al 
though in one case, a tuberculoma occurred in 
the sigmoid loop 6 years after removal of a 
similar mass in the ileocecal region. Bargen 
Copeland, and Rankin have reported 2 cases o/ 
hyperplastic tuberculosis of the sigmoid, and 
Dowdle has reported 1 case. Bargen reviewed 
such a case in which the lesion was in the rectum. 
Nevertheless, lesions of the left side of the colon 
are extremely rare. The site of the lesion in our 
series was as follows: ileoceecum, 50 cases; ascend- 
ing colon, 8 cases; caecum and ascending colon, ; 
cases; ileocecum and ascending colon, 2 cases 
hepatic flexure, 1 case; transverse colon, 1 case. 

It is obvious then that the incidence of hyper 
plastic tuberculosis is greater than has been gen 
erally recognized, that it is more prevalent among 
males than among females, and that the ileoczca! 
region is the segment of intestine most frequently 
involved. Undoubtedly, many such lesions have 
been erroneously diagnosed as actinomycosis, 
fibroma, sarcoma, and even carcinoma. 

















SYMPTOMS 

Recognition of the hyperplastic form of in- 
testinal tuberculosis in its early stages is difficult, 
because of the bizarre nature of the symptoms. 
The extreme chronicity of the disease, without 
sufficient incapacitation to demand early relief, 
is characteristic. The average duration of symp- 
toms in our series of cases was slightly more than 
4 years, which is significantly longer than if a 
malignant lesion is present in the same region. 
The disease usually presents itself as: (1) a 
chronic condition which appears either as a pro- 
gressive syndrome of dyspepsia, which is often 
labeled chronic appendicitis or chronic chole- 
cystitis, or as a condition mimicking carcinoma, 
and (2) as definite symptoms of acute intestinal 
obstruction. 

Pain and loss of weight are the most constant 
complaints. Pain was present in 91 per cent of 
our cases and was the presenting complaint in 74 
per cent. The nature of the pain is variable, 
ranging from slight discomfort to the intense pain 
associated with intestinal obstruction. In many 
cases it is sharp, intermittent, and _ colic- 
like, usually accompanied by dull residual dis- 
comfort. 

Abdominal distress is usually most pronounced 
following meals and often is relieved by vomiting, 
or even by movement of the bowels. At the onset 
there may be generalized abdominal discomfort, 
later localizing over the abdominal area to which 
pain from the involved segment of bowel is re- 
ferred. More frequently the pain is sharply 
localized from the onset. Pain in the epigas- 
trium or in the right upper quadrant is rare if 
lesions are of the ileocecal coil of intestine, but in 
such cases there usually is evidence of intestinal 
obstruction. The pain may at first be transient, 
later it becomes more persistent, recurring from 
day to day, and finally is almost constant. In our 
series severe lancinating distress was present at 
some time during the course of the disease in 55 
per cent of the cases. In a smaller percentage it 
was the presenting symptom. 

Many clinicians believe that the pain associated 
with this condition is due to the involvement of 
the peritoneum. Nevertheless, the severe pain 
experienced by these patients is similar in some 
degree to that of partial intestinal obstruction, 
and may easily be occasioned by the abnormal 
motor activity of the intestine induced by the 
resistance offered to the onward movement of 
its content. Such obstruction may be due to 
spasm, stenosis of the intestinal lumen produced 
by stricture or proliferative reaction, localized 
peritonitis, or to adhesions between contiguous 
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loops of bowel. Thus, the greater frequency of 
pain after the ingestion of food is explained. The 
abdominal distress is usually intensified by pres- 
sure over the affected area, as well as by exercise. 
Flexion of the lower extremities often affords 
some relief. 

Borock and Paschowa have postulated that 
involvement of the mesenteric glands may pro- 
duce pain or tenderness at four points on the 
abdominal wall: (1) above the insertion of the 
mesentery; (2) below the insertion of the mesen- 
tery; (3) over McBurney’s point, and (4) on the 
left side of the abdomen opposite the second lum- 
bar vertebra. 

Loss of weight is noticed almost as frequently 
as pain. It is usually progressive, but occasionally 
there may be a transient increase in weight dur- 
ing the course of the disease. The average weight 
lost in our series was 21 pounds, and in only 9 
per cent of the cases was a history of loss not ob- 
tainable. The patient is usually in a marked 
state of emaciation when he presents himself for 
examination. 

Diarrhoea occurs in many cases. It should be 
remembered that even in the hypertrophic form 
of the disease there is often some associated ul- 
ceration of the mucosa of the intestine. As a 
rule, the diarrhoea does not appear so early in the 
course of the disease as does pain. In 39 per cent 
of our series, diarrhoea was a promient feature of 
the illness. In many cases the diarrhoea was 
periodic and often alternated with intervals in 
which the movements of the bowel were normal, 
or even constipated. Relationship of the diarrhoea 
to the site of the lesion is obscure, if any such rela- 
tion exists. Constipation without alternating 
diarrhoea, is less commonly the only abnormality 
of intestinal movement noted by the patient. 
Such a condition was noted in 23 per cent of the 
cases. Borborygmus is a less common symptom, 
but does occur in many cases of partial or com- 
plete intestinal obstruction occasioned by the 
tuberculosis. It is not a common complaint in 
conditions in which the lumen of the bowel re- 
mains widely patent. 

Intestinal hemorrhage is rarely observed in 
cases of hyperplastic tuberculosis of the intestine; 
in only 1 case in our series was a hemorrhage of 
any magnitude noted. The bacillus of tuber- 
culosis may or may not be demonstrable in the 
stool. The temperature in these cases may be 
normal, elevated, or intermittent. It usually 
does not run a regular course from day to day. 
It may be normal for a few days with subsequent 
elevation, a course that is rarely seen in uncom- 
plicated pulmonary tuberculosis. 
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A history of many indefinite, vague, gastric 
complaints may be obtained, many of which the 
patients include under the term “dyspepsia”’ or 
“intestinal indigestion.” These symptoms are 
usually slight and not localized and may persist 
unabated over long periods. 

The accidental discovery of a mass by the 
patient, unaccompanied by general symptoms 
sufficiently severe to have demanded investiga- 
tion, occurs in this type of case, just as it does in 
carcinoma. After the discovery of such a mass, 
however, the patients are usually able to recall 
slow and progressive indisposition, which they 
may have attributed to various disorders. In the 
cases of our series in which the ileocecal region was 
involved, a tumor was usually palpable. The 
consistence of the mass was almost invariably 
described as doughy by the examining physician, 
in contrast to the induration of the carcinomatous 
masses in the same region. The tumor was often 
mobile, but much more frequently was bound 
down by a mass of adhesions so that it was more 
or less fixed to the surrounding tissues. A varying 
degree of tenderness usually accompanied palpa- 
tion of the mass, although not of the severe grade 
present when the masses were acute and inflam- 
matory. 

The degree of anemia in cases of hyperplastic 
tuberculous lesions of the terminal part of the 
ileum and right half of the colon is not so marked 
as with carcinomatous involvement of the corre- 
sponding segment of bowel. The average per- 
centage of hemoglobin in the cases of our series 
was 70 per cent, and the average number of 
erythrocytes in each cubic millimeter of blood of 
male patients, was 4,490,000 and of female 
patients 4,160,000. This stands out in strong 
contrast to the condition in cases of carcinoma of 
the right half of the colon, in which a severe 
grade of anemia is the general rule. The leucocyte 
count is not elevated unless a secondary infection 
is present. The average number of leucocytes for 
each cubic millimeter of blood was 8,goo. 

The condition of the thorax is of interest be- 
cause of the controversy as to the possibility of 
the intestinal lesions being primary. Neverthe- 
less, in a certain percentage of cases, there is no 
clinical evidence of a tuberculous focus else- 
where in the body and often an extra-intestinal 
focus cannot be demonstrated by the surgeon. 
In some cases quiescent tuberculous lesions of 
the lungs are present, in other cases the pulmonary 
tuberculosis is active, and in a few cases, cavita- 
tion is present. In this regard a sharp distinction 
must be made between the hyperplastic and the 
ulcerative types of intestinal tuberculosis, since 
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coexisting lesions of the thorax are common in 
the latter condition. In our series, the thorax 
was radiologically negative for tuberculosis in 
56 per cent of the cases, and positive in 44 per 
cent. In 8 per cent of the entire series, cavitation 
was present. 


ROENTGENOLOGIC DIAGNOSIS 


The ulcerative type of tuberculous enterocolitis 
may be recognized roentgenologically by eliciting 
evidence of local or general hypermotility with 
filling defects, the method advocated by Brown 
and Sampson being used. This method may be 
practical when the group of cases known to have 
pulmonary tuberculosis is being dealt with 
exclusively. In general, however, the study of 
anatomic changes, as revealed by the opaque 
enema and the combined double contrast method 
as advocated by Fischer and later by Gershon- 
Cohen, will be found to be more reliable and of 
greater differential diagnostic value. In the 
roentgenological laboratory of The Mayo Clinic, 
the use of any method is urged which will serve 
to elicit significant data, and in the diagnosis of 
intestinal tuberculosis the alimentary tract is 
studied from every possible angle. 

In the differential diagnosis, tuberculosis of the 
colon must be distinguished from several diseases 
which affect the right side of the colon. One 
group of diseases which exhibit almost identical 
roentgenologic morphology is composed of tuber- 
culosis, carcinoma, localized chronic ulcerative 
colitis, and the deformity produced secondary 
to pericecal abscesses, usually appendiceal. A 
second group includes tuberculosis, amoebic 
colitis, and chronic ulcerative colitis. In the 
first group the filling defect is a special manifesta- 
tion; in the second, extensive diffuse narrowing, 
loss of haustra, and mucosal destruction are 
characteristic. 

Any type of ulceration of the colon, malignant 
or benign, may produce the Stierlin sign. This 
phenomenon is not always pathognomonic for 
tuberculosis. Since primary tuberculosis of the 
colon is so exceedingly rare in the absence of 
active pulmonary tuberculosis, the roentgeno- 
logical diagnosis of tuberculous colitis is based on 
the demonstration of a filling defect which usually 
extensively involves the cecum and ascending 
colon, or a markedly irregular and corrugated 
outline, and a peculiar boggy consistence of the 
bowel, all in association with active pulmonary 
tuberculosis. Usually only a short segment of 
ascending colon is involved with the cecum in a 
pericecal inflammatory mass. The narrowing of 
the lumen may be great, due to the marked in- 
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flammatory mural thickening, but the contours 
of the barium-filled canalized portion are smooth; 
the course of this portion is tortuous, and the mu- 
cosa is intact. 

Of fundamental importance in the differentia- 
tion of the second group of diseases of the right 
side of the colon is the course of events in their 
pathological development, especially with refer- 
ence to the site of the initial lesions and the pro- 
gression of the disease. Chronic ulcerative colitis 
characteristically begins in the rectum and pro- 
gresses proximally; ameebic ulcerative colitis and 
tuberculous ulcerative colitis, on the other hand, 
begin in the cecum and progress distally. The 
presence of tuberculous colitis is postulated or 
ruled out by the condition in the thorax. The 
comparatively mild form of amoebic colitis seen 
in northern latitudes has a_ roentgenological 
appearance similar to that of chronic ulcerative 
colitis in that the affected portion of the colon is 
hyperirritable, the haustra are subdued, and 
signs of mucosal destruction are present; the 
colon preserves its pliability, thickening of the 
wall is not so severe, peristalsis is not interfered 
with so markedly, and the entire process does not 
give the impression of the severity observed in 
chronic ulcerative colitis. In the presence of 
active pulmonary tuberculosis with such roent- 
genological evidence in the colon, clinical and 
other laboratory data will be necessary to estab- 
lish the diagnosis securely. 


SURGICAL TREATMENT 


Radical extirpation of the ileocecal coil with 
end-to-side anastomosis between the terminal 
ileum and transverse colon in one or two stages is 
the procedure of choice for removal of the tuber- 
culous focus. Whether it is done in one stage or 
in two stages depends entirely on conditions 
found at operation and the general resistance of 
the patient. We heartily concur with Turner 
that patients and pathological conditions cannot 
be standardized too closely, and certainly, with 
lesions of this character in this situation, in- 
dividualization is extremely important. Beyond 
question, many of these operations can be done 
safely in one stage, the resection and anastomosis 
being supplemented by decompression with a 
Witzel enterostomy, but many of them, and 
particularly those of more advanced risk, are 
best done in two stages. 

Ileocolostomy, or sidetracking of the intestinal 
content from the diseased area, may occasionally 
be demanded. That such an operation is some- 
times advantageous is seen from the fact that 
there is occasionally subsequent recession of 
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symptoms, and in a few rare instances the mass 
seems to disappear entirely. Archibald found 
that by this maneuver pain was relieved in many 
cases but that the diarrhoea continued unabated, 
even being aggravated in some cases of intestinal 
tuberculosis by the ileocolostomy. If this opera- 
tion is performed, medical measures should sup- 
plement it, as will be considered later. 

Simple ileocolostomy or ileosigmoidostomy was 
done in 15 of our cases, and the follow-up record 
was available in 13. There was no immediate 
mortality, in spite of the fact that many of these 
patients were extremely poor operative risks. 
Six patients died in the year following operation, 
mostly from extensive pulmonary tuberculosis, 
but marked tuberculous enteritis was found at 
necropsy in 1 case. If the 1 case of this series in 
which coincident carcinoma of the stomach was 
present, for which surgical measures had been 
instituted, is deducted from the estimation of 
mortality, there still remains a death rate of 38 
per cent in the first year. 

Only 1 patient was well, symptomatically, 
after a significant length of time, which in this 
particular instance was 3 years. The 6 other 
patients showed varying degrees of improvement. 
One was entirely well except for a persistent 
fecal fistula, another complained only of bor- 
borygmus, and the others had various complaints. 
In most cases, however, the presenting symptoms 
had been somewhat mitigated. 

Resection of the involved loop of bowel, with 
ileocolostomy or ileosigmoidostomy, was done in 
50 cases for hypertrophic tuberculous lesions. If 
the lesion is limited to the small intestine, the 
short-circuiting procedure indicated will, of 
course, be entero-enterostomy or ileoceecostomy, 
depending on the part of the small bowel which 
is involved. 

Gratifying results are obtained from an analysis 
of the data in this series of cases. Four patients 
died in the first month after the operation. One 
of these patients died of tuberculous meningitis. 
If this case is deducted from the estimation of 
operative mortality, as may or may not be 
justified, the actual immediate mortality is 6 per 
cent. Five other patients died in the first year 
subsequent to operation; 4 of extensive extra- 
intestinal tuberculosis, thus giving a total mor- 
tality rate of 18 per cent for the first year after 
operation. Four deaths (8 per cent of the cases) 
occurred in the second year; at least 1 of these 
deaths was attributable to extensive pulmonary 
tuberculosis. Another patient died 6 years after 
the primary operation of recurrence of the 
process in the intestine. In 12 of the cases the 
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degree of improvement could not be definitely 
ascertained from the follqw up letters, although 
these patients were still living. If these cases 
are deducted, data remain relative to the degree 
of improvement of 24 patients. One patient did 
not improve following operation, 2 noted moder- 
ate improvement but abdominal symptoms per- 
sisted, although much less severe than prior to 
resection. Two patients noted marked improve- 
ment after 2 and 4 years, respectively. Seven- 
teen patients reported that they were entirely 
well subsequent to the resection, at varying 
periods following the operation: 1 patient at 3 
months; 1 at 5 months; r at 6 months; 1 at 12 
months; 1 at 15 months; 2 patients at 2 years; 2 
at 3 years; 2 at 5 years; 1 patient at 7 years; 4 
patients at 9 years, and 1 patient at Io years. 
Two patients reported that they did not suffer 
from abdominal symptoms following operation, 
but 1 patient was in a sanitarium undergoing 
treatment for active pulmonary tuberculosis and 
the other had tuberculosis of the spine. 

It must be borne in mind, in comparing the 
results of the simple operation of anastomosis 
with the results of operation in which resection 
was combined with short-circuiting, that the con- 
dition of the patients on whom the palliative 
operation was performed was necessarily worse 
than that of the others, otherwise resection would 
have been advocated in all cases. 

It will be noted that the immediate mortality 
following resection of the intestine for hyper- 
plastic tuberculosis is lower than that for car- 
cinoma of the same region, although the operative 
procedures are identical, except that in the tuber- 
culous cases the operation is usually done in one 
stage whereas in carcinomatous cases the opera- 
tion in two stages is the procedure of choice. The 
greater resistance of the host, the milder degree 
of anemia, the lack of dehydration and of 
secondary infection account for the ratio in favor 
of tuberculosis. The mortality from resection in 
cases of hyperplastic tuberculosis will un- 
doubtedly be decreased in the future by the more 
general adoption of the aseptic technique of 
intestinal resection. 


COMPLICATIONS 


The chief complication is the gradual onset of 
intestinal obstruction. Indeed, the history of 
severe, colic-like low or generalized abdominal 
pain, accompanied by vomiting, is frequently ob- 
tained when the patient is seen for the first time 
by the surgeon. So insidious is the onset of the 
disease that obstruction is usually not suspected 
until late. 
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Fecal fistula is not uncommonly associated 
with the condition. The usual history of appen 
dectomy followed by persistent fecal fistula a few 
days after the operation is suggestive of tuber 
culosis of the cecum. This complication, like 
obstruction, is to be met surgically, with resec- 
tion of the fistulous tract together with the 
diseased loop of bowel. 

Perforation and intestinal hemorrhage are 
much more prone to occur with tuberculous 
enterocolitis than with hyperplastic tuberculosis. 

Since tuberculosis is essentially a medica! 
disease, regardless of the site of the lesion, surgica! 
measures should always be supplemented by care 
ful medical supervision, both with the palliative 
and with the radical operation. The medica! 
care in such cases is well outlined by Brown and 
Sampson. 


COMMENT 


It is undoubtedly true that hyperplastic tuber- 
culosis is more common than is generally recog 
nized, in spite of improved methods of differentia! 
diagnosis. The chief conditions to be distinguished 
from hyperplastic tuberculosis of the bowel are 
actinomycosis and malignancy. As a general rule, 
it may be said that hyperplastic tuberculosis 
tends to occur earlier than does carcinoma, but 
like all such rules, exceptions are relatively com- 
mon. In view of the fact that surgical procedures 
should be instituted for both carcinoma and 
hyperplastic tuberculosis of the intestine, the 
differential diagnosis is not of so much import as 
might otherwise be the case. 

There seems to be no question that radical resec- 
tion of the tuberculous tumor is the operation of 
choice, provided the condition of the patient is 
adequate to meet the requirement for such a 
procedure. Otherwise a short-circuiting operation 
should be performed with subsequent resection 
of the mass. Usually, however, the one-stage 
operation is to be preferred. 


SUMMARY 


Sixty-five cases of hyperplastic tuberculosis of 
the intestine have been reviewed for which 
surgical measures were instituted. The symptoms 
of the condition have been considered briefly; 
pain and loss of weight are symptoms most fre- 
quently encountered. In 50 cases, the mass was 
resected, and in the 15 other cases a short-circuit- 
ing operation was performed. A study of the 
postoperative course of the two series of cases 
revealed that the results in the cases in which re- 
section was done were definitely better than in 
those in which anastomosis alone was done. 
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From the Surgical] Division of Vanderbilt University 


N about half of the cases of cancer of the 
colon, the growth is located in the sigmoid; 
the same is true in regard to polyps of the 

colon. Though the growths are of adenomatous 
origin, this is suggestive of the local origin of 
cancer. What activates such local conditions 
into the unbridled cellular activity that produces 
the cancer entity? 

Because the left half of the colon has but few 
lymphatic vessels, the prognosis for growths here 
is much better, from a surgical standpoint, than 
for growths located elsewhere. Cancer may be 
present for some time before dissemination oc- 
curs, so that if the diagnosis can be made suffi- 
ciently early, there is a better opportunity to se- 
cure a satisfactory result from operation. The 
end-results after operation in cancer of the colon 


1Read before the Southern Surgical Association, White Sulphur Springs, West Virginia, December 9, 1931. 


compare favorably with the results obtained in 
the treatment of cancer in any other site in the 
body; in fact, better results are obtained only in 
cancer of the lip. The average time the lesion is 
present before surgery is undertaken is almost a 
year. 

Jones says it is not improbable that each year 
many patients with carcinoma of the colon are 
turned away from every large out patient depart- 
ment with the simple admonition to regulate the 
bowel whereas the patient should have been given 
an exhaustive examination to determine his real 
difficulty. 

We shall have to divest our minds of the gen- 
eral belief that ordinary constipation is the ex- 
planation of changes in the patient’s bowel habit. 
We must look upon recent constipation as of 
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serious import, for it may be an indication of the 
presence of a carcinoma of the colon. While we 
may investigate many cases and discover no evi- 
dence of malignancy we shall have the satisfac- 
tion of finding some that would otherwise be 
overlooked. 

The abdominal surgeon should be “colon- 
conscious” in the sense that he should carefully 
palpate the entire colon as he does other intra- 
abdominal organs. Otherwise he may, and some- 
times does, overlook a lesion in the colon, espe- 
cially when a lesion present in some other organ 
may seem to explain the entire symptomatology. 

Carcinoma of the sigmoid flexure is usually of 
the stenosing, scirrhous type, rarely producing a 
tumor, but very prone to cause obstruction. The 
usual lesion is small, spool-like, and therefore not 
palpable. This is in contradistinction to the con- 
ditions present in tumors of the right half of the 
colon. Here the tumor is most frequently in the 
cecum, is large, fungating, and may be palpable 
even to the patient himself. Such a tumor is 
prone to produce, without apparent cause, that 
arresting form of secondary anemia which is 
probably due to interference with the absorptive 
action of the cecum. 

The mildness or vagueness of the symptoms is 
our undoing. For a long time the only presenting 
symptom is slight abdominal pain, so mild per- 
haps that the discomfort is looked upon as so 
called “intestinal indigestion.” The symptoms 
are of the type usually associated with minor ail- 
ments. However, any change in the normal bowel 
habit that persists should be regarded with sus- 
picion of cancer until careful study reveals the 
true cause of the change. So called alternating 
diarrhoea and constipation should not be de- 
pended upon for diagnosis, for this really means 
that there is a reservoir above the obstructed area 
that becomes so full that liquefaction gives rise 
to diarrhoea following a period of constipation. 
It is, therefore, really a late symptom. It is un- 
fortunate that only the advent of obstructive 
symptoms brings the patient to the physician. 

When constipation is a presenting symptom, 
how long should it be treated symptomatically 
without subjecting the patient to a barium enema 
or a thorough study to determine the cause of the 
constipation? 

Constipation is so common and is dismissed so 
cavalierly that little attention is paid to it. It 
should be emphasized, however, that ‘unexplained 
constipation of more than transient duration, in 
an elderly person, is an indication"of the presence 
of carcinoma. If the constipation is of sudden 
onset and persists in an individual of otherwise 
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normal bowel habit, it is a sign post not to be 
passed by; it should be regarded as an evidence 
of malignancy in every case, until the presence of 
a new-growth has been proved or disproved. 

Recent gaseous distention and borborygmus 
are suggestive of partial obstruction. Rum- 
bling of flatus is aggravated by purgation. Pain 
is due to the obstruction and to the resulting 
trauma from the forcible propulsion of feces. 
There may be present blood in small quantities 
due to trauma to an ulcer. Pain of some degree 
is present in about 65 per cent of cases without 
obstruction. Diarrhoea, usually of the mucous 
type, occurs in about a third of the cases. The 
diagnosis of colitis always requires considerable 
support as many times its presence is question- 
able, and in elderly people should not be con- 
fused with carcinoma. When pain is increased 
after eating, it is usually thought to be gastric in 
origin. Some patients have therefore abstained 
from food and have consequently lost weight; in 
fact, weight loss has occurred in over two-thirds 
of the patients. Palpable and visible peristalsis 
may occur with the pain and should be patiently 
sought for and demonstrated if possible, for it is 
a very valuable sign—often the patient can desig- 
nate the exact site at which the pain and really 
the stoppage of the bowel seem to occur. 

The appearance of blood from the rectum is a 
danger signal. A thorough, painstaking, careful 
study should be made to determine the source 
and character of the blood. While bleeding is a 
frequent symptom of hemorrhoids, the source of 
the bleeding should be determined to avoid in- 
flicting the patient with a blind diagnosis. Bleed- 
ing from the rectum should always call for a most 
thorough digital and proctoscopic examination 
and the use of any other means to locate, abso- 
lutely if possible, the cause and the exact site of 
the bleeding. Examination of the feces by 
Weber’s or some other reagent for occult blood is 
useful as in the majority of patients occult blood 
is present at one time or another. Bleeding 
should never be waited for or depended upon as 
necessary to complete the diagnosis. 

Growths in the lower part of the sigmoid can 
be readily visualized by means of the skillful em- 
ployment of the sigmoidoscope. 

In the earlier stages, the stenosing, annular 
type of lesion of the sigmoid is very readily recog- 
nized by means of the X-ray. The barium enema 
reveals a narrow, deforming, constricting area 
that is very definite and always single, in com- 
plete contradistinction to the “string of sausage” 
appearance that is sometimes found in ulcerative 
colitis, in the cases in which the colon is some- 
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times devoid of haustra and is smooth and pipe- 
like. Sometimes a redundant coil of distended 
sigmoid above is superimposed over the real 
growth. Manipulation under the fluoroscope will 
enable the roentgenologist to uncover the mass. 
[f there is any doubt or uncertainty, a second ex- 
amination is always wise. 

We recently had a case of carcinoma of the 
rectosigmoid, in which the X-ray plates showed 
small diverticula in one portion and a definite 
obstruction lower down which we took to be a 
carcinoma. It might have been interpreted 
as a perforation of a diverticulum instead 
of a carcinoma. However, as Jones has shown, 
carcinoma very infrequently develops upon a 
diverticulitis. In the presence of diverticulitis 
with hemorrhage, operation must not be carried 
out because of the fear of cancer, for only in 1 to 
8 per cent of the cases does cancer develop upon 
a pre-existing diverticulitis. As a matter of fact, 
according to Moore, diverticulitis is found in 
about 5 per cent of colons routinely examined 
with the X-ray. 

The danger of complete obstruction from block- 
ing by a hard mass of bismuth taken by mouth is 
generally appreciated. I think that the method 
of administering bismuth by mouth should be 
largely abandoned, for a barium enema is so 
much simpler, safer, and much more informative. 

Obstruction occurs six and a half times as often 
on the left side as on the right side of the colon. 
If the obstruction is of the colon one may be sure 
that it is caused by cancer nine times out of ten. 
Petren, in Sweden, found that acute obstruction 
occurred in 42 per cent of 50 cases; Brown, of 
Edinburgh, found it in 25.7 per cent; Burgess, of 
Manchester, in 35.6 per cent. 

Obstruction is the ultimate symptom in all 
cases of carcinoma of the colon. The obstruction 
is usually due to a secondary, inflammatory proc- 
ess causing additional swelling. The swelling and 
cedema which may be started by a purgative are 
the result of congestion and may cause complete 
obstruction. Recurring attacks of colic suddenly 
subsiding, indicating that partial obstruction has 
been temporarily relieved, are most significant. 
The stethoscope is useful in discerning a slight 
hissing and the metallic, tinkling sounds of the 
gas passing through a partial obstruction during 
peristalsis above the complete obstruction. 

Perforation is more apt to occur in growths of 
the sigmoid than in growths in any other area in 
the colon. 

If severe abdominal pain with nausea, vomit- 
ing, and obstipation persist after two turpentine 
enemas, obstruction may be said to be present. 
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Malignant obstruction is the most dangerous of all 
types of obstruction. The death rate after opera- 
tion in such cases approximates 45 per cent. 

When acute obstruction befalls the patient a 
“blind” cacostomy without exploration, under 
local anesthesia, is imperative. Manipulative 
examination literally squeezes highly virulent 
micro-organisms out of the cedematous growth, 
thus causing peritonitis. In the Brigham Hospital 
series taken as'a whole the mortality following 
colostomies was nearly 40 per cent. The drainage 
opening, whether of the cecum or colon, to be 
adequate and complete should perferably be of 
the exteriorized type than of the tube type. Very 
often the latter works poorly and the object of 
cleansing the colon, which is so essential prior to 
doing an aseptic resection with anastomosis, is 
frustrated. 

Obstruction is not entirely an unmixed evil, for 
it has its good points, among which may be men- 
tioned the fact that it compels an attempt at a 
life-saving operation. If the life-saving operation 
is successful a second operation may be done to 
remove the growth, so that there is secured the 
advantage of an enforced two stage operation—a 
matter of no small importance. Resection with- 
out a preliminary colostomy carries with it three 
times the danger encountered if preliminary colos- 
tomy is done (25.5 per cent versus 9.6 per cent). 
Grey Turner naively states that obstruction may 
be a fortuitous circumstance for a patient because 
it obliges one to do the operation in two stages. 
Well planned rehabilitation should be instituted 
with adequate decompression and cleansing of 
the intestinal tract, counteraction of dehydra- 
tion, and semistarvation with high colonic, non- 
residue forming carbohydrates. 

Spinal anesthesia almost spoils the surgeon. It 
gives such wonderful relaxation and the field of 
operation is not soiled from bleeding. Spinal anes- 
thesia must le a preferred method to the surgeon. 
The anesthetic should be administered with great 
caution and in minimum amounts, preferably not 
more than 150 milligrams even though it becomes 
necessary to supplement the spinal anesthesia 
with gas. 

The question as to the best method of resec- 
tion is debatable. With thorough preliminary 
preparation, especially if preceded by external 
drainage, resection with anastomosis of some 
aseptic type, i.e., the Rankin anastomosis forceps 
or the Kerr suture method, is ideal. To a large 
extent, however, exteriorization and obstructive 
resection does away with all the accidents incident 
to suture operations and has the added advantage 
of temporary exteriorization of the Mikulicz oper- 
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ation. The present day method of removing all 
of the adjacent lymph nodes can be utilized. The 
immediate removal of the growth itself by occlud- 
ing forceps on both limbs of the gut does away 
with the undesirable presence of the growth and 
the likelihood of cancer implantation on the wound 
which has been computed to be about 7 per cent. 
The proximal occluding clamp can be removed on 
the second or third day. The lower forceps may be 
left until it becomes detached. Restoring the conti- 
nuity of the tract by an enterotome forceps and 
the tertiary procedure of closing the fistula extra- 
peritoneally prolongs the stay of the patient in the 
hospital all told only 10 days longer than suture 
anastomosis, as reported by Cheever (53 versus 
43 days). If the patient doesn’t mind the pro- 
tracted presence of the fecal fistula, it may be 
left to close spontaneously, as happens in about 
half of the cases. Rankin referred to one series of 
exceptionally brilliant results in cases in which 
resection was done by the obstructive method. 
This series comprised 32 consecutive cases with 1 
death, a mortality of 3.2 per cent. The prediction 
has been made that a hospital mortality below 10 
per cent may become uniform. In his resections 
of the area from the middle of the transverse 
colon to the rectosigmoid junction, the mortality 
was 7.4 per cent. The obstructive resection is not 
well adapted to the very fleshy or to the densely 
adherent growths. In the Brigham series the 


mortality for the exteriorizing operation is given as 


22.2 per cent against 14.2 per cent in resection 
with immediate suture. The mortality of all 
cases was 19.2 per cent. Grey Turner’s results 
were about the same. It might be suggested that 
the surgeon naturally selects the more favorable 
group for suture and the more forbidding for ex- 
teriorization, which is as it should be. At time of 
operation, a searching study can be made of the 
liver, the prevertebral glands along the course of 
the great vessels to their division, then of the 
pelvis, and, lastly, of the growth and its regional 
extension. 

Lesions at the rectosigmoidal juncture nearly 
always make necessary the sacrifice of the sphinc- 
ter, and the establishment of a permanent colos- 
tomy. The one stage combined abdominal and 
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perineal operation through the midline incision 
with inguinal colostomy may be performed in se- 
lected cases if the surgical staff feel like essaying 
it. Ordinarily the two stage method is preferable 
and more generally applicable. In the one stage, 
the entire sigmoid above the growth and down- 
ward may be placed below the peritoneum which 
is closed over it, the abdomen closed, and the 
growth and lower rectum with the sphincter re- 
moved after a few days; or the perineal freeing of 
the anus and rectum up to the peritoneum may 
be done first. The entire growth is then placed in 
rubber tissue and the parts are closed. Through 
an abdominal incision the sigmoid, well above the 
cancer, is sectioned, and the proximal portion is 
brought out as a permanent colostomy. The es- 
sential step is the ligation of the inferior mesen- 
teric artery just above its division into the supe- 
rior hemorrhoidal and sacral branches. This 
gives an absolutely bloodless field for the remain- 
der of the operation. The rectosigmoid which has 
been enucleated down to the portion that was 
freed from below, with all of the regional glands 
adjacent, is then lifted out from above. This 
is the technique recently described by Rankin. 
In only exceptional instances can the lower rec- 
tum be safely preserved in rectosigmoidal lesions 
and the proximal and distal segments united. 
The older combined first stage colostomy for rec- 
tosigmoidal and rectal cancer followed by a sec- 
ondary extirpation from below (Kraske) does not 
afford the wide extirpation that the enucleation 
from above does. 

Grey Turner reported that 39 per cent of the 
patients survived operation and were alive and 
well 5 years after operation or were known to be 
dead of other causes—this may well be taken 
as a surgical objective. 

In cancer of the sigmoid colon the lesion is se- 
questered; the symptoms are insidious and uncon- 
vincing; the diagnosis is delayed; the frequency of 
obstruction and its lethal results are dispiriting, 
yet the end-results make all the requisite skill and 
care well worth while. 

Exteriorization and obstructive resection when 
possible is the safest operation for the patient 
and the simplest procedure for the surgeon. 
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HERNIA IN THE INFANT 


Wirt A Report OF THIRTY-ONE CASES 


W. J. BLEVINS, M.D., WoopLanp, CALIFORNIA 


From the Department of Obstetrics, Woodland Clinic 


N the routine of our obstetrical department, 
observation of the newborn is practiced at 
frequent intervals until the age of one year. 

In following this routine what has appeared to be 
a rather unusual number of herniz has attracted 
our attention. Inasmuch as the frequency of 
herniz noted in our series appears to be very much 
greater than that ordinarily observed and inas- 
much as the type of some of these herniz was very 
unusual, it was felt that sufficient material for 
discussion of this subject was at hand. 

In a series of g06 births in the Woodland Clinic 
Hospital, 20 herniz were observed. In addition to 
these, 11 infants suffering from the same disability 
were brought to the outpatient department. The 
32 hernize, which were observed in the aggregate 
of 31 patients, were distributed as to age and type 
as is noted in Table I. 

It is not our purpose to go into detail as to the 
etiology and embryology of herniz, as a number 
of very competent papers on this subject are in 
the literature; notably those of Bryan, Fould, and 
Customs. It is, however, our feeling that all 
herniz are congenital, the actual herniation being 
produced by some increase in intra-abdominal 
tension forcing abdominal contents into a poten- 
tial hernial sac. In the event this occurrence does 
not take place it seems quite reasonable that 
either spontaneous recovery may ensue and a 
complete cure be effected by nature, or the hernia 
may still remain potential and not become clini- 
cally present until some strain in later life. 

Many of these herniz are observed before the 
infant is dismissed from the hospital, while others 


may occur within the following 2 or 3 months. 
Potential hernie as stated may become actual, 
due to increase in intra-abdominal tension espe- 
cially from excessive crying of a child or straining 
at stool. The sac may contain any of the abdom- 
inal viscera and in female infants it has been our 
experience to find the adnexa present, either in 
whole or in part, in 4 cases. In 1 case, an unde- 
scended testicle was found in the contents of the 
sac, and in this event it is quite necessary that 
proper reduction embody very careful attention 
to this organ. 

Incarceration is quite the rule in these infantile 
herniz, and occasionally strangulation may occur. 
The symptoms of this accident are chiefly fretful- 
ness, and excessive crying. Occasionally vomiting 
may occur due either to excessively vigorous cry- 
ing or an actual obstruction, through actual 
kinking of the intestine. 

It has been stated that strangulation is the re- 
sult of crying of the child, but it would seem more 
logical to assume that the crying was a result, 
rather than a cause. 

The use of a truss does not seem to be logical. 
Its application is beset by many hazards as the 
child is unable to co-operate in retaining it prop- 
erly. Excoriation may result from friction and it 
is quite possible that incarceration and possible 
strangulation may result from the use of a truss. 
In the event that this does occur with excoriation 
at the site of the hernia and surgery becomes 
necessary, a very difficult technical procedure is 
necessary because of infection already present at 
the line of incision. 


TABLE I.—DISTRIBUTION OF HERNI AS TO TYPE AND AGE AT TIME OF OPERATION 
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TABLE II.—TABULATION OF THIRTY-ONE CASES OF HERNIA IN INFANTS; NO RECURRENCE 













































































































































































































































































—_ og Sex - rf bo ‘at Type of hernia Type of repair Contents of sac and remarks 
onset operation 
I 17298 M. 30 30 | Indirect inguinal, right Ferguson Czcum and very large appendix, stran- 
gulated 
2 16275 M. I 42 | Indirect inguinal, right Ferguson Distended small bowel io 
3 20482 M. 2 30 | Indirect inguinal, right Ferguson Reduced before operation 
4 12581 M. 16 20 Indirect inguinal, right Andrews-Bassini Reduced before operation 
5 21512 M. 30 30 | Direct inguinal, right Andrews-Bassini Strangulated mass of bowel 
6 i 22555 M. 1% 2 Direct inguinal, right Andrews-Bassini Reduced before operation 
7 13324 F 3 8 Direct inguinal, right Ferguson Right fallopian tube, right ovary an 
} portion of broad ligament with torsion, 
| strangulated 
5 14552 M. II II Direct inguinal, right Andrews-Bassini Fibrous band united sac with hydroce|: 
of cord 
9 16724 M. 4% 2 Indirect inguinal, right Ferguson Long appendix and portion of cecur 
incarcerated 
10 21513 M. % 6 Direct inguinal, right Andrews-Bassini Small bowel 
II 15214 M. I 3 | Direct inguinal, right Ferguson Incarcerated portion ileum 
12 19179 M. I 4 | Direct inguinal, right Ferguson Reduced before operation 
7 | s8c45 oe Birth % | Indirect inguinal, right Andrews-Bassini Fallopian tube and bowel 
14 | 22847 x % None | Direct inguinal, left None Recovery after 1 month. No recurrenc 
after 2 years 
15 | 16203 i. | 24 24 Indirect inguinal, left Ferguson Incarcerated bowel 
16 | 13744 a | 24 36 Indirect inguinal, left Andrews-Bassini Reduced before operation 
17. | 20990 M. ‘ 28 | Indirect inguinal, bilateral] Ferguson Reduced before operation 
18 24253 a | 1% 1% Direct inguinal, left Ferguson Both ovaries, both tubes, uterus. Stran 
ae gulated 
ro | 11468 | F. | Birth 36 | Umbilical Fould Omentum 
20 (| 21905 M. Birth 3 Umbilical Double-flap Small bowel 
21 19799 F. Birth 8 | Umbilical Double-flap Incarcerated omentum 
22 19798 a Birth 18 | Umbilical Double-flap Incarcerated omentum 
23. | 13731 oa Birth 2 | Umbilical Double-flap Abdominal viscera 
24 | 17789 F. 1% 2 | Femoral, right Simple Right fallopian tube, ovary, cornu o 
| | uterus exposed—necrotic 
25 | 19470 Fr Birth None | Ventral None Abdominal viscera. Cretin 
26 «| 17135 Fe Birth None | Ventral None Abdominal viscera. Cretin 
27. ~+| 14006 F. Birth None | Ventral None Abdominal viscera. Cretin 
28 19778 M. I 1% Indirect inguinal, right Ferguson Portions of bowel strangulated 
29 +| 17107 M. 2 2% Indirect inguinal, right Andrews-Bassini Reduced before operation 
30 23415 M. 8 30 Indirect inguinal, right Ferguson Reduced before operation 
31 21944 M. 24 None Direct inguinal, right None Spontaneous recovery 




















used in the adult. 





It would seem, in view of the fact that 26 in- 
fants from 3 weeks to 42 months have been 
treated surgically without a death in the series 
and with no recurrence, that we are justified in 
stating that the treatment of hernia in infants is 
quite satisfactorily and safely handled by the 
application of radical surgical procedures. The 
technique in the infant is not different from that 
It is true that the tissues are 





much more delicate and the procedure is corres- 
pondingly difficult, but in no case have these 
difficulties been of any great moment. 

One type of hernia which is included in this 
series falls into a different classification. 
happens that 3 of these infants had large ventral 
hernie as well as very marked hypothyroidism. 
There appeared to be a complete separation of the 
rectus muscles and it was felt that, in view of their 
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glandular malfunction, surgery was not indicated. 
Two of them were given rather large doses of 
thyroid extract and within a period of 2 years 
the separation had completely closed and the 
children were well in so far as the hernia was con- 
cerned. The third child was put on the same 
regimen but the co-operation of the mother could 
not be obtained, and asa result the child died after 
a period of time without any evidence of closure 
of the defect. 

The fact that two of these children had spon- 
taneous recovery, after operation was refused, 
does not justify a stand which would eliminate the 
surgical procedure, as it is noted in many of these 
cases that the sac contained a large amount of 
abdominal viscera. 

The treatment of the simple umbilical herniz in 
many cases may be purely a medical procedure. 
It has been found that many children obtain 
complete relief by the application of a pad of 
gauze held firmly in place by adhesive plaster, the 
plaster extending well to the side of the abdomen 
and pulling the rectus muscles together. After a 
period of several months the relaxed ring generally 
contracts, with elimination of the hernia. How- 
ever, if any of the viscera protrude through, it is 
our advice that surgery be adopted, and the 
double flap operation or the operation of Fould be 
performed. 

The surgical procedure adopted varies with the 
individual hernia, but the operations of Ferguson 
and Andrews-Bassini have been used chiefly in 
the inguinal region. Again, it is well to stress the 
point that these procedures should be exactly the 
same as those which would be adopted in a similar 
case in an adult. 


SUMMARY 


In 906 consecutive hospital patients 20 hernie 
were found before these children reached the age 
of 42 months. This, of course, does not include 
many children on whom a follow-up was not 
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obtainable. In addition to these 20 hernie 11 
others were observed within this age range. 

Three of these 906 newborn were cretins with 
widely separated rectus muscles. Twenty-six of 
these children were operated on for radical herni- 
orrhaphy without any mortality and without re- 
currence in any case. 


RECOMMENDATIONS FOR TREATMENT 


1. All inguinal and femoral herniz persisting 
over a period of 1 month should be referred to a 
surgeon for hernioplasty. In the event incarcera- 
tion is noted at any time, immediate surgery 
should be practiced as strangulation might inter- 
vene by reason of torsion. 

2. A truss is not to be used in any event as the 
danger attendant on its usage greatly outweighs 
the advantages which are occasionally derived. 

3. The true congenital umbilical hernia with 
abdominal contents in the sac should be referred 
to the surgeon for operation a few days after 
birth. The enlarged umbilical ring which pro- 
trudes when the child cries should be treated con- 
servatively through the application of gauze pad 
held by adhesive. In the event the ring does not 
close at the end of 6 months the child should be 
referred for operative procedure. 

4. The large hernia in the cretin, which is 
probably more aptly described as a complete 
separation of the recti, is not a surgical condition 
and all treatment should be directed against the 
primary etiological factor through the use of 
thyroid extract. 
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RENAL PELVIS AND OTHER PLASTIC 


OPERATIONS FOR HYDRONEPHROSIS 


ENpD-RESULTS IN THIRTEEN CAsEs! 


WALTMAN WALTERS, M.D., F.A.C.S., RocHESTER, MINNESOTA 
Division of Surgery, The Mayo Clinic 


HE conservative treatment of hydrone- 

phrosis centers around the surgical principle 

that adequate relief of the obstruction at the 
ureteropelvic juncture be consummated with 
minimal disturbance of renal and ureteral tissue. 
I shall limit this consideration, however, to that 
group of patients with hydronephrosis on whom 
plastic operations on the renal pelvis, or on the 
ureter at the ureteropelvic juncture, were felt to 
be indicated. 

Most cases of hydronephrosis are the result of 
definite obstructions at the ureteropelvic juncture, 
and failure to determine and demonstrate the 
cause of such obstruction, except in exceptional 
cases, is due not to their absence, but to failure 
to recognize them. In my experience, the causes 
of such obstructions, for the most part, have been: 
(1) anomalous renal blood vessels, (2) peripelvic 
connective tissue causing angulation or collapse 
of the ureter, (3) narrowing of the ureter at the 
ureteropelvic juncture which was due to a sub- 
epithelial fibrosis, and (4) obstruction of the 
ureteropelvic juncture which was due to lateral 
insertion of the ureter. 

The indications for conservative surgical pro- 
cedures for hydronephrosis are limited to that 
group of cases in which the hydronephrosis in- 
volves both kidneys, or in which it involves one 
kidney of which sufficient parenchyma remains to 
justify preservation of the organ. It is hardly 
necessary to mention the necessity of conservative 
measures in cases in which only a solitary kidney 
remains. 

In the group of cases which forms the basis 
of this paper, the removal of the obstruction has 
been combined in some cases with nephrostomy 
and nephropexy. Nephrostomy has been em- 
ployed when there has been infection within the 
kidney prior to operation, and nephropexy, in 
cases in which the upward fixation of the kidney 
has seemed to permit of a better line of dependent 
drainage from the renal pelvis to the ureter. In 
many of the cases the hydronephrosis was bi- 
lateral. 

The reasons for various operative procedures, 
and reports of cases illustrating them will next be 
given. 


tRead before the North Central Branch of the American Urological Association, St. Paul, Minnesota, October 30, 1931. 


DIVISION OF CONNECTIVE TISSUE SHEATHS OR 0} 
BANDS WHICH CAUSED ANGULATION AND COL- 
LAPSE OF THE URETER, WITH OR WITHOU! 
NEPHROSTOMY 


Division or removal of a connective tissu 
sheath which has caused collapse of a ureter often 
will suffice to permit a distended pelvis completely 
to empty itself. One of the most interesting cases 
of this type was that of a woman with bilatera| 
hydronephrosis. Although dilatation of the left 
renal pelvis and calyces was great (Fig. 1 A), there 
was sufficient renal parenchyma to allow of an 
attempt being made to preserve the kidney, and 
with the right kidney also hydronephrotic, pres 
ervation of the kidney seemed essential. A 
dense sheath of connective tissue had caused 
collapse of the ureter against the renal pelvis, 
and when this was freed, the pelvis was enabled 
completely to empty itself. Temporary nephros- 
tomy was done. Before the patient was dismissed 
to return home, the size of the renal pelvis and 
calyces had decreased by 50 per cent (Fig. 1 B). 
Three months later, when she returned for re- 
examination and operation on the other kidney, 
the left renal pelvis and calyces had assumed 
normal proportions. An abstract of her case 
follows: 


Case 1. A married woman, aged 30 years, August 21, 
1930, gave a history of intermittent left renal colic for 3 
years. Cystoscopic examination revealed diminution of 
function of both kidneys; excretion of indigocarmine from 
the right kidney was graded 2+, and from the left, 1. There 
was some infection in both kidneys. Anintravenous urogram 
gave evidence of bilateral hydronephrosis graded 2 on the 
right, and 4, on the left. At operation August 29 a dense 
sheath of connective tissue collapsing the ureter against 
the distended pelvis was excised, following which the 
ureter assumed a normal, dependent position and the 
pelvis could be seen to empty itself spontaneously. Be- 
cause of the dilatation of the calyces in association with 
the distention of the pelvis, and the considerable amount 
of normal renal parenchyma remaining, temporary nephros- 
tomy was done. October 2, a pyelogram of the left kidney 
gave evidence of reduction in the size of the pelvis and 
calyces by 50 per cent. The patient was allowed to return 
home with a nephrostomy tube in place. 

The patient returned to the clinic December 18, at which 
time the left renal pelvis seemed to be normal in size; pus 
in the urine from the left kidney was graded 2, and in ‘that 
from the right kidney, 1. There had been considerable 
improvement in the function of the left kidney evidenced 
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by its ability to excrete indigocarmine. December 23, the 
right kidney was exposed. It was approximately 5 centi- 
meters below its normal position. Connective tissue had 
caused the ureter to become angulated at the ureteropelvic 
juncture. The extrarenal pelvis measured approximately 
2.5 centimeters. Due to the fact that this was the better 
kidney, and that it had not given symptoms of obstruc- 
tion, establishment of better drainage seemed the only 
procedure necessary. Nephropexy was done by placing 
interrupted sutures in the lumbar fascia and the fibrous 
capsule of the kidney. A strip of iodoform gauze was 
temporarily placed under the lower pole of the kidney, 
assisting to maintain it in position.'An intravenous urogram 
January 20, 1931, showed the dilatation of the right renal 
pelvis to have persisted. The left renal pelvis was prac- 
tically normal in size, although the upper calyx was some- 
what dilated. 

In the latter part of May, 1931, the patient reported her 
condition to be very good; she was able to do her house- 
work without fatigue, although at times she had slight pain 
in the left renal region. In a letter dated October 26, 1931, 
she made a similar report. She has gained 5 pounds. Her 
urine remains cloudy. 


In reviewing this case, it would seem that an 
excellent result had been obtained from operation 
on the left kidney, which was the side from which 
the patient had had subjective symptoms of ob- 
struction. Since the patient has had no subjective 
symptoms of right renal obstruction, the results 
of operation on the right kidney can be determined 
only after passage of sufficient time to show 
whether obstruction will develop or whether the 
dilated right renal pelvis will be adequately 
drained by the ureter, and whether the pelvis will 
return to normal size. My feeling is that had 
nephrostomy been done at the same time it was 
done on the left kidney, contracture of the pelvis 
of the right kidney would have occurred. 

A second patient, of much the same type, ob- 
tained similar relief of symptoms and improve- 
ment in renal function by a like procedure. An 
abstract of the case follows: 


CASE 2. A man, aged 42 years, gave a 15 years’ history 
of swelling in the right flank, which became very painful at 
times, and suddenly disappeared as urine was voided. 
There frequently was fever with these attacks, but the 
patient was not aware that there was pus in the urine. He 
had had several severe attacks of right renal colic. His 
last severe attack had been in November, 1930. The 
kidney had been tense, he said, and it had been necessary 
to drain it with the ureteral catheter. At that time it had 
been found that in addition, function of the left kidney 
was 20 per cent of normal, and operation on the right kid- 
ney had been denied. At the clinic, it was found that his 
weight was 15 pounds less than what he said was his normal 
weight. Pus in the urine was graded 4. The concentra- 
tion of urea was 20 milligrams in each 100 cubic centimeters 
of blood, and excretion of phenolsulphonephthalein was 15 
per cent. Cystoscopic examination revealed bilateral 
hydronephrosis. The sac on the right was huge, and the 
kidney without function, whereas that on the left had a 
capacity of 200 cubic centimeters, with apparently fair 
function of the kidney. Pus in the urine from the right 
kidney was graded 2, and that from the left kidney 1. 
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January 16, 1931, an operation, consisting of removal of 
peripelvic fibrous tissue at the ureteropelvic juncture was 
done, with division of an anomalous artery and vein. 
Nephrostomy and nephropexy were done secondarily. The 
kidney was hugely dilated, 25 centimeters in diameter, 
and its pelvis contained 800 cubic centimeters of purulent, 
cloudy urine. Approximately 50 per cent of the solid 
portion of the kidney remained. Following removal of the 
obstructions, the ureter straightened and assumed a posi- 
tion dependent to the renal pelvis, effectively draining it. 
It seemed that if the pelvis should not drain satisfactorily, 
plastic resection could be done at a later time. The post- 
operative course was uneventful and the patient was dis- 
missed February 17, returning home to days later, with 
the nephrostomy tube in place. June 2 he returned for re- 
examination. He had had no further pain, no fever, no 
chills, and had regained his normal weight. The voided 
urine contained pus graded 4. Pus in the urine from the 
right kidney was graded 2, and that from the left, 1. The 
nephrostomy tube was removed. An intravenous urogram 
(65 minutes) gave a good outline of the left kidney, the 
right showed dilated calyces which were well outlined. 
The patient again returned home without the nephrostomy 
tube, and with the incision healed. October 31, 1931, he 
reported his condition as excellent. His urine contained pus. 


DIVISION OF ANOMALOUS BLOOD VESSELS 


Whether division of anomalous blood vessels 
obstructing the ureteropelvic juncture can be per- 
formed without too great disturbance of the 
blood supply to the kidney should be determined 
before they are severed, by temporarily occluding 
them by means of a rubber covered hemostat. 
The portion of the kidney supplied by this blood 
vessel, within a few seconds will turn almost blue. 
With removal of the hemostat, circulation is re- 
stored and the normal color returns. It will have 
to be a matter of personal judgment in such cases 
as to whether the portion of the kidney the blood 
supply of which is not interfered with, is sufficient 
to allow ligation of the anomalous vessels with 
safety. If the portion of the kidney supplied by 
anomalous blood vessels is too extensive to allow 
of division of these vessels another procedure, 
such as implantation of the ureter in a new place 
on the pelvis, or resection of the renal pelvis, 
must be done. Even after division of the anoma- 
lous vessels, the ureteropelvic juncture must be 
at the dependent portion of the pelvis, and the 
pelvis must be drained efficiently or symptoms of 
obstruction will continue, necessitating a secondary 
operation to accomplish this result. The follow- 
ing case is illustrative. 


CAsE 3. A man, aged 20 years, in March, 1927, had dull 
aching pain in the left renal region when standing. It was 
relieved by lying down. In May, 1927, before he came to 
the clinic, an aberrant anomalous blood vessel of the left 
kidney had been ligated and divided. He was then free 
from trouble for 2 months, but in July the pain returned, 
was more severe than before, and was accompanied by 
nausea. He continued to have attacks at intervals of from 
1 to 3 months, for relief of which morphine was required. 
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Lately, he said, the pain had not entirely disappeared for 
several days. 

Urinalysis gave negative results. An intravenous uro- 
gram August 9, 1930, gave evidence of bilateral hydro- 
nephrosis. On the left side was a large sac, with evidence of 
probable reduction in function of the kidney, although 
the shadow of the pelvis was clearly visualized. The ureter 
seemed normal. The hydronephrotic sac on the right side 
was of moderate size, and the kidney apparently was of 
good function. There was obstruction at the ureteropelvic 
juncture, but this gave no symptoms. 

August 19, 1930, resection of the renal pelvis, with 
temporary nephrostomy, was performed on the left side. 
The renal pelvis was dilated and was of a capacity of about 
7o cubic centimeters. The kidney was bound in the left 
renal fossa by means of connective tissue. The ureter and 
pelvis were dissected out from scar tissue. The ureteral 
orifice was on the lateral aspect of the renal pelvis. The 
renal parenchyma was approximately 60 per cent of normal 
in mass. The renal pelvis was resected, and a number 14 
catheter inserted, to serve as temporary nephrostomy. 
Also, a ureteral catheter was inserted through the cortex 
and down the ureter. The catheters were left in place for 
10 days. September 16, 1930, an intravenous urogram gave 
evidence of no change in size or outline of the pelvis or 
calyces, although the left pelvis was better filled than in 
the previous roentgenogram; both pelves were dilated, 
graded 4. September 17, 1930, the wound was healed, the 
general condition excellent, and the patient was dismissed. 
In a telegram October 27, 1931, he stated that he has had 
no pain in the left renal region since the operation and that 
his general health is excellent. I have had several other 
cases in which excellent results have been obtained by this 
procedure. 


REIMPLANTATION OF THE URETER INTO THE 
RENAL PELVIS 


Reimplantation of the ureter has been carried 


out in 3 cases, in 2 of which the cause of obstruc- 
tion was unusually large, anomalous renal arteries 
and veins, division of which did not seem to be 
advisable. In the third of these cases (Case 6), 
the obstruction was the result of subepithelial 
fibrosis. The portion affected was approximately 
1.3 centimeters long, and lay at the ureteropelvic 
juncture, where it narrowed and practically oc- 
cluded the ureter. This region of subepithelial 
fibrosis is illustrated in Figure 2. It was resected 
and the ureter was reimplanted into the de- 
pendent portion of the pelvis. In this case, 
because of the nature of the obstruction, it is 
too soon following the operation to enable a 
definite report of the result to be made. In the 
2 other cases (Cases 4 and 5), however, sufficient 
time has elapsed, and a study subsequent to 
operation, by cystoscopy and intravenous urog- 
raphy, leads me to believe that successful results 
have been obtained, this in spite of the fact that 
in one of the cases (Case 4) pyelonephritis devel- 
oped immediately subsequent to operation re- 
quiring intravenous injection of neoarsphena- 
mine and drainage by catheter of the renal pelvis 
for a short time. The other of the 2 patients 
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(Case 5) had an uneventful convalescence, and 
the return of the renal pelvis and calyces to 
normal in the 3 months subsequent to operation 
has been phenomenal. Complete relief of symp- 
toms of obstruction have been obtained in these 
two cases. 


Case 4. A man, aged 23 years, had a history of inter 
mittent right renal colic of 2 years’ duration, for which 
codeine was required for relief. The urine contained pus, 
graded 1. Cystoscopic examination did not give evidence 
of infection in either kidney, and disclosed normal function. 
A pyelogram of the right kidney June 25, 1929, gave evi 
dence of dilatation of the calyces graded 3, and of the 
pelvis, also graded 3 (Fig. 3A). The ureter apparently was 
normal. A pyelogram of the left kidney June 29 gave evi 
dence of a normal pelvis, normal calyces, and a norma! 
ureter. July 4, 1929, reimplantation of the right ureter 
was carried out; an artery and vein crossing the ureteropelvic 
juncture was the cause of the obstruction. The anomalous 
artery was 2 millimeters in diameter and seemed too large 
to destroy. The ureter was removed from the pelvis and 
was reimplanted in the dependent portion of the pelvis, 
away from the anomalous vessels. A ureteral catheter, 
passed through the cortex and down the ureter was used 
temporarily as a splint and a scaffolding for healing. The 
catheter was removed on the twelfth day after operation, 
subsequent to which fever developed. July 25 a catheter 
was introduced through the cystoscope into the right 
ureter. There were no obstructions but a considerable 
quantity of purulent material was withdrawn. Neoar- 
sphenamine was given on two occasions in the first 2 weeks 
in August, and this was followed by cessation of the fever. 
August 30, 1929, the general condition was satisfactory. 
A pyelogram gave evidence of dilatation of the calyces of 
the right kidney, graded 3+; the pelvis was practically nor- 
mal (Fig. 3B). From the right kidney 20 cubic centimeters 
of clear urine was withdrawn. The function of both kidneys 
was fair and equal; no obstruction to the catheter was en- 
countered. September 7, the patient’s general condition 
was excellent and he was dismissed. In a letter dated 
September 29, 1930, the patient stated that he was in good 
condition and had had no further trouble since recovery 
from his operation. September 6, 1931, the patient’s 
father reported that his son’s condition was good and that 
he was satisfied that the operation was a success. 

Case 5. A boy, aged 16 years, gave a history, on June 
8, 1931, of intermittent left renal colic for 9g months; the 
attacks of pain were from 8 to 12 hours in duration. On 
cystoscopic examination, excretion of indigocarmine from 
the right kidney was graded 4, that from the left kidney, 2, 
and there was no infection. An intravenous urogram gave 
evidence of a normal right renal pelvis; the left kidney was 
not visualized (Fig. 4A). A diagnosis of left hydrone- 
phrosis was made. At operation, performed June 23, dilata- 
tion of the extrarenal pelvis was graded 3. The pelvis was 
also seen to be distended and it contained 20 cubic centi- 
meters of clear urine. Obstruction was due to an anomalous 
artery and vein crossing the ureter at the ureteropelvic 
juncture. The artery measured 3 millimeters in diameter 
and the vein was of similar size. Temporary occlusion of 
these vessels brought about bluish discoloration of the lower 
pole of the kidney for a distance of 5 centimeters; therefore, 
it seemed inadvisable to destroy the blood supply of so 
much of the kidney. The ureter was removed and reim- 
planted in the dependent portion of the pelvis, away from 
the anomalous vessels. A ureteral catheter, used as a 
splint, was brought out through a small opening in the 
renal cortex (Fig. 5). Postoperative convalescence was 
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uneventful, and the patient was dismissed from the hospital 
on the sixteenth day following operation, at which time the 
ureteral catheter was removed. 

An intravenous urogram July 13 gave a good shadow of 
the left kidney, and indicated that there was dilatation of 
the pelvis and calyces Fig. 4B). At that time the patient 
was presented at the meeting of the staff of The Mayo 
Clinic and shortly afterward returned home. At my re- 
quest, he returned September 28, stating that he had had 
no further renal colic. He appeared to be in excellent 
condition. An intravenous urogram gave a practically 
normal shadow of the left renal pelvis and calyces (Fig. 4C). 

CasE 6. A married woman, aged 23 years, on August 3, 
1931, gave a history of pyuria that first had been noted in 
the course of pregnancy 5 years previously. Two weeks 
before she came to the clinic, she had noticed pain in both 
renal regions, with frequent and burning urination. 

Pus in the urine was graded 3. A diagnosis of bilateral 
hydronephrosis, with fair function of the right but poor 
function of the left kidney was made. Operation, August 8, 
consisted of reimplantation of the right ureter into the 
renal pelvis. The cause of the obstruction appeared to be 
narrowing or contracture of the right ureter over a distance 
of approximately 1.5 centimeters, extending downward 
from the pelvis. This portion of the ureter was about one- 
third to one-fourth of its normal size. The ureter was 
severed from the pelvis after it had been ligated. The 
narrowed portion was excised, and the normal portion 
attached to the dependent portion of the renal pelvis. A 
ureteral catheter was used as a splint by bringing it 
out through the cortex, asa means of effecting temporary 
nephrostomy. Microscopic examination of the excised 
portion of the ureter resulted in a report of “subepithelial 
fibrosis” (Fig. 2). The postoperative course was uneventful 
until the catheter was removed on the sixteenth day after 
operation. The following day, moderate phlebitis devel- 
oped in the left internal saphenous vein. Fever continued, 
and a ureteral catheter was passed into the right renal 
pelvis. Cloudy urine was obtained. August 28 the catheter 
by which nephrostomy was maintained was reinserted, and 
250 cubic centimeters of thick purulent material was 
drained out. Convalescence was uneventful. Investiga- 
tion of the right kidney by pyeloscopy revealed that the 
pelvis did not empty. October 6, the function of the right 
kidney, as estimated by watching the discharge of indigo- 
carmine through the nephrostomy tube was graded 2+; 
no blue came down into the bladder within 15 minutes, 
nor could any phenolsulphonephthalein be injected into 
the pelvis through the ureteral catheter because of obstruc- 
tion at the ureteropelvic juncture. The diagnosis of this 
complicating condition was obstruction at the ureteropelvic 
anastomosis. October 26, the patient’s general condition 
was excellent and it was decided to perform exploration of 
the ureteropelvic juncture in another week. That time 
had not arrived when this paper was being written.' 


The probabilities are that the infection in the 
right kidney caused a narrowing at the point of 
anastomosis. That no obstruction was present 
until this occurred, however, is evidenced by the 
fact that 3 days subsequent to removal of the 
ureteral catheter which passed through the cortex 
of the kidney and down the ureter it was possible 
to pass a ureteral catheter through the cystoscope 
into the renal pelvis without meeting obstruction. 


1A second plastic procedure at the ureteropelvic juncture was success- 
ful. The patient returned home December 18, 1931. 
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URETEROPYELONEOSTOMY 


The successful outcome following anastomosis 
between the dependent portion of the renal pelvis 
and the ureter of a patient with a solitary kidney, 
in the presence of acute and complete obstruc- 
tion, leads me to emphasize the value of such 
anastomosis (ureteropyeloneostomy). This meth- 
od of relieving the obstruction was chosen because 
I was thus able toaccomplish the anastomosis with 
the least possible manipulation of the kidney. 
Regardless of the cause of the obstruction, it was 
complete. Report of the case follows: 


CAsE 7. In 1918 a man had undergone left pelviolithot- 
omy for stone. Three days later, left nephrectomy had 
been performed. Both of these operations had been per- 
formed before he came to the clinic. 

When I saw the patient August 11, 1928, he was 36 years 
of age, and gave a history of having had intermittent right 
renal colic for 214 years, with pain. He had noted a mass 
in the upper part of the abdomen. Catheterization of the 
kidney had been followed by relief of pain. For a year 
and a half the.patient had had attacks about every 2 
months, with fever. A week before he registered at the 
clinic, a ureteral catheter had been inserted into the renal 
pelvis, and following its removal, symptoms had recurred 
and no urine had left the kidney. The catheter had been 
left in for 4 days. 

On the patient’s arrival at the clinic, his condition seemed 
excellent. The concentration of urea was 34 milligrams in 
each too cubic centimeters of blcod and the return of 
phenolsulphonephthalein in the urine was 4o per cent. 
Cystoscopic examination August 15, 1928, gave evidence 
of marked hydronephrosis affecting the single remaining 
kidney. The sac had a probable capacity of 150 cubic 
centimeters. Function of the kidney was normal. Ob- 
struction was detected at the ureteropelvic juncture. 

Operation, August 15, 1928, consisted of ureteropelvios- 
tomy and temporary nephrostomy. The kidney was about 
twice its normal size, but the ureter was normal. The 
ureter passed up between two large renal vessels, one of 
which extended directly across the ureter, causing its 
collapse. Insertion of the ureter was at a higher level on 
the pelvis than normal, so that, with distention of the 
pelvis, the ureter was collapsed against it by the renal 
pedicle. The pelvis of the kidney was opened at the de- 
pendent portion by an incision 1.5 centimeters in length, 
and transverse incision of the ureter was made directly 
opposite. A ureteral catheter was placed in the pelvis of the 
kidney through the opening, and anastomosis was made 
with two sutures of chromic catgut. A number 30 catheter 
was used to effect nephrostomy. The postoperative course 
was uneventful and the patient was dismissed September 
12 in excellent condition. June 10, 1929, he returned for re- 
examination, stating that he found it necessary to lie down 
once a day, usually in the afternoon, for the kidney to 
empty completely. On cystoscopic examination, return of 
indigocarmine was normal; retention of 30 cubic centi- 
meters of urine was discovered, and angulation of the 
ureteropelvic, juncture was detected. A number to 
Garceau catheter passed readily into the renal pelvis. 
It seemed that nephropexy would hold the kidney upin 
position, allowing it to empty completely. This was done 
June 26, 1929. The patient was dismissed in excellent condi- 
tion July 8. In a telegram received from him October 
28, 1931, he reported that his general health was excellent, 
that he continued to have retention of urine in the renal 
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pelvis when on his feet, but that he obtained relief by lying 
down and elevating his left hip. 


RESECTION OF THE RENAL PELVIS 


Resection of the renal pelvis has been per- 
formed in cases in which the pelvis was greatly 
dilated, and the laterally inserted ureteral orifice 
was collapsed, with distention of the renal pelvis. 
In these cases, resection was carried out in such 
a fashion that when the pelvis was closed, the 
ureteral orifice became dependent, adequately 
draining the kidney. 

On a previous occasion I presented the post- 
operative results in 3 such cases, in 1 of which the 
hydronephrosis was bilateral and marked. Suc- 
cessful resection was carried out more than 3 
years ago, and adequate drainage of both kidneys 
continues, with complete relief of symptoms. 

I am happy to be able to present this patient 
to you today. An abstract of his history follows: 


Case 8. A man, aged 54 years, had had repeated 
attacks of pyelitis since he was 28 years of age. He had 
been examined by various urologists, who had found ad- 
vanced, bilateral hydronephrosis, and he had been given a 
long course of ureteral dilatation and pelvic lavage with 
only temporary relief. 

Pre-operative cystoscopic examinations and pyelograms 
were made. Both kidneys were hydronephrotic. Pus, 
graded 2, was present in the urine. Return of phenolsul- 
phonephthalein was estimated at 6 per cent and that of 
indigocarmine was graded 3. Urography of the right kid- 
ney revealed that the pelvis and calyces were dilated to 
grade 2 or 3, with a capacity of approximately 150 cubic 
centimeters. Resection of the right renal pelvis, and 
nephropexy, were performed November 22, 1928. The 
cause of the obstruction was an anomalous artery, 3 milli- 
meters in diameter, which had caused cicatricial changes in 
the ureteral wall. The postoperative course was excellent. 
Cystoscopic examination December 28 revealed normal 
drainage of urine from the right kidney. There was no 
retention of urine in the right renal pelvis. Indigocarmine 
appeared from the right ureteral orifice in 12 minutes and 
was graded 2. There was evidence of retention in the 
pelvis of the left kidney and pus in the urine from that 
kidney, graded 4. The return of phenolsulphonephthalein 
from the left kidney was 1o per cent in 15 minutes. The 
postoperative pyelogram of the right kidney gave evidence 
of a practically normal condition. A pyelogram revealed a 
hugely dilated left renal pelvis, with evident obstruction 
at the ureteropelvic juncture. 

The left renal pelvis was resected April 16, 1929. It was 
hugely dilated, and contained approximately 350 to 400 
cubic centimeters of infected urine. The renal parenchyma 
was reduced approximately half in size. Nephropexy and 
nephrostomy were done at the same time. The patient 
was dismissed May 2 in excellent condition. June 2 the 
left lumbar wound opened and some purulent material 
drained from it for 2 days. Cystoscopic examination June 
12 disclosed normal spurts of urine coming from both 
ureteral orifices. June 17 indigocarmine, graded 2 was 
excreted in the urine from the kidneys. A number 10 
Garceau catheter was passed into both renal pelves and 
there was no retention of urine in either. 
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The patient returned for re-examination July 1, at which 
time his general condition was excellent. He had had no 
further evidence of renal obstruction. June 4, 1930, he 
again returned for re-examination. He had gained 25 
pounds and had not had any further pain, chills or fever. 
Cystoscopic examination disclosed that the urine from the 
right kidney was free of pus, and excretion of indigocarmine 
had increased to grade 4. In the left kidney there was some 
pus, and excretion of indigocarmine from that kidney 
was graded 1. An intravenous urogram (uroselectan) made 
June 4, 1930, had shown considerable pyelectasis, largely 
intrarenal, with the ureters draining the dependent por- 
tions of the pelves of both kidneys. 

September 5, 1930, I operated for right hydrocele, excis- 
ing the sac. Convalescence from this was uneventful. In 
a report received from the patient October 25, 193), 
practically 3 years following the first operation, he stated 
that he was perfectly well, and had had no evidence of 
renal obstruction or infection. He was working each day. 
His urine was of neutral reaction, its specific gravity was 
1.007, and it contained a few leucocytes and erythrocytes 


The case of a woman with bilateral hydrone- 
phrosis whose dilated renal pelves were successfully 
resected is of equal interest in that she has had a 
continued excellent result, although but a year 
has elapsed since the completion of her operation. 
Report of her case follows: 


Case 9. The patient was a married woman, aged 4: 
years. May 29, 1930, she gave a history of having hai 
pyelitis for 2 years and hematuria 6 weeks before, wit!) 
lumbar pain; gross blood had been seen in the urine. Both 
renal regions were tender. May 31 a pyelogram gav: 
evidence of dilatation of the pelvis of the left kidney, grad 
ed 4, and of the calyces, graded 3; dilatation of the pelvis 
of the right kidney was graded 3 and that of the calyce: 
was graded 2 to 3 (Fig. 6A). The left ureter was not 
filled, but apparently was anomalously inserted; the righ‘ 
ureter was not filled. Diffuse cystitis, graded 3, was pres 
ent, and there was cicatricial urethritis; the bladder urin: 
was purulent. Thirty-five cubic centimeters of clear urin: 
was obtained with the ureteral catheter from the right rena! 
pelvis. No indigocarmine appeared from either side in 1¢ 
minutes, although the concentration of indigocarmine ii 
urine aspirated from the right renal pelvis was graded 3. 
The right kidney was of better function than the left. 

June 2 resection of the right renal pelvis, with nephro 
pexy and temporary nephrostomy, were done. The extra 
renal pelvis was dilated to approximately 4.5 to 5.5 
centimeters in diameter. There was no demonstrabk 
cause for the hydronephrosis except a fibrous band cross- 
ing the ureter, which did not seem to constrict it. A 
catheter was passed through the cortex and down the 
ureter. The postoperative course was uneventful. A 
pyelogram made of the right kidney September 18, 1930, 
gave evidence that the renal pelvis was normal in siz 
(Fig. 6B). 

September 23, at resection of the left renal pelvis, it 
was seen to be dilated; it contained approximately 250 
cubic centimeters of turbid urine and measured 7.5 centi- 
meters in diameter (Fig. 6C). There was nothing to explain 
the obstruction, and there were no anomalous vessels. 
October 7, 1930, a transfusion of blood was given. The 
postoperative course was rather protracted, due to inter- 
mittent drainage of urine from the left lumbar incision. 
This ceased, however, December 2, and the patient was 
allowed to return home. October 23, 1931, her general 
condition was excellent. On one occasion in the last year 
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Fig. 1. A, pre-operative intravenous urogram August 
huge dilatation of the pelvis and calyces of the left kidney. 
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26, 1930, giving evidence of bilateral hydronephrosis, and 
B, Decrease in size of renal pelvis and calyces after opera 


tion. C, postoperative intravenous urogram January 20, 1931. Reduction of left renal pelvis and calyces, with the 


exception of the upper calyx, to within normal limits. 


there has been some dis, omfort in the left renal region, for 
which temporary ureteral catheterization has been required. 
Otherwise the patient has felt so well that she has not 
returned for postoperative study of her left kidney. 

Casr 10. An unmarried woman, aged 25 years, presented 
herself June 28, 1928, complaining of intermittent left 
renal colic of 3 months’ duration. Hypodermic injections 
were required to give relief. She had had hematuria, 
accompanied by pain. 

There was pus, graded 2, in the urine and renal function 
was normal; the concentration of urea was 26 milligrams in 
each 100 cubic centimeters of blood. Cystoscopic examina- 
tion, June 30, gave evidence of early hydronephrosis on the 
left side, but of no infection and of good function of that 
kidney. The right kidney was normal. July 5, 1928, the 
extrarenal pelvis of the left kidney was resected, with 
reimplantation of the ureter into the dependent portion of 
the pelvis. The kidney was normal in size, consistence, 
and general appearance. No apparent cause for the ob- 
struction was found. Some fever developed subsequent to 
the operation and July 19 a number 5 catheter was passed 
into the renal pelvis and 5 cubic centimeters of turbid 
fluid was removed, whereupon the fever subsided. Pyelitis 
was treated by irrigation, and drainage by catheter for 
pyelitis was given on several occasions. August 14, 1928, 
a pyelogram gave evidence of reduction in size of the left 
renal pelvis; the calyces were dilated to grade 3. Septem- 
ber 18, 1928, because of pain in the right renal region, a 
pyelogram was made, which gave evidence of slight dilation 
of the calyces and pelvis of the right kidney, with retention 
of 15 cubic centimeters of urine but no infection. The 
patient was allowed to return home. 

Subsequently the patient had good health, with no 
further obstruction of the left kidney. She returned for 
re-examination December 20, 1930, at which time her gen- 
eral condition was excellent. An intravenous urogram gave 
evidence of dilation of the calyces of the left kidney, graded 
3; of the pelvis, graded 2. The right renal pelvis and 
calyces were dilated to grade 1. Cystoscopic examination 
disclosed no evidence of infection of the right kidney; 
excretion of indigocarmine was graded 3-++ from the right 


kidney and 2 from the left. From the right pelvis, 30 
cubic centimeters of turbid urine was obtained. Function 
of the left kidney was reduced one-half. The patient was 
having some discomfort in the right lower portion of the 
abdomen. Sufficient evidence was not obtained for a 
diagnosis of appendicitis, so she was allowed to return 
home. 


In a letter received October 27, 1931, the 
patient stated that she had had one attack of 
right renal pain since August with fever of 103 
degrees F. Otherwise her general condition has 
been very good. She has gained to pounds. 

One of the other most successful cases from the 
standpoint of a perfect appearing renal pelvis 
subsequent to resection was that of a woman, the 
details of whose case I shall not repeat, for it was 
presented on another occasion. I should like, 
however, to call attention to the remarkable re- 
turn to normal of the pelvis of her kidney follow- 
ing resection. An abstract of her case follows: 


Case 11. The patient was a married woman, aged 42 
years. She had had intermittent pain in the right renal 
region, with dysuria, for 20 years. Cystoscopic and pye 
lographic examinations August 25, 1928, gave definite 
evidence of pyelectasis on the right side. The function of 
the right kidney apparently was markedly reduced, 
whereas that of the left kidney was normal. There was no 
infection in either kidney. Resection of the hydronephrotic 
extrarenal pelvis and nephropexy were performed Septem 
ber 11. The diameter of the pelvis, undistended, was 5 
centimeters. Demonstrable obstruction was not found. 
Postoperative cystoscopic and pyelographic studies were 
made October 2. Excretion of phenolsulphonephthalein 
from both kidneys, in 3 minutes, was normal. The specitic 
gravity of the urine from both kidneys was 1.008. Urog 
raphy gave evidence that the pelvis and calyces of the 





Fig. 2. Region of subepithelial fibrosis obstructing ureter. 


right kidney were almost normal. The patient was dis- 
missed, October 3, in excellent condition; the incision was 
healed. February 12, 1930, she reported that she had had 
an excellent result from her operation and had had no 
further attacks of pain. In a telegram received from her, 
October 27, 1931, she reported that her condition was 
excellent. She had not had dysuria or renal colic since her 
operation, and she had gained 15 pounds. 


POSTOPERATIVE COMPLICATIONS 

Postoperative complications which may occur 
are: (1) obstruction at the ureteropelvic juncture, 
with retention of urine in the renal pelvis; (2) in- 
fection of the renal parenchyma, with formation 
of cortical abscess; and (3) extravasation of urine 
about the kidney. 

Obstruction of the ureteropelvic juncture 
usually manifests itself after removal of the 
nephrostomy tube, and is characterized by clinical 
symptoms similar to those of pyelonephritis; relief 
is obtained by drainage of the renal pelvis by 
means of a ureteral catheter, or by reinsertion of 
the nephrostomy tube. If the lattter becomes 
necessary, before the tube is again removed, 
fluoroscopic pyeloscopy, or cystoscopic examina- 
tion, with ureteral catheterization and the use of 
indigocarmine, should be carried out to see if the 
obstruction has released itself. On one occasion, 
after stasis within the renal pelvis had been re- 
lieved, the accompanying pyelonephritis was 
satisfactorily treated by intravenous injection of 
mercurochrome and neoarsphenamine. Infection 
within the renal parenchyma, especially if asso- 
ciated with cortical renal abscess, gives that 
septic group of symptoms, characteristic of renal 
cortical abscess. Should cortical abscesses develop 
the kidney should be removed at the earliest 
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possible moment or else the patient is likely to 
lose his life as the result of dissemination of th: 
infection. 


Case 12. A married woman, aged 40 years, had had it 
termittent renal colic on the right side for 20 years, ass: 
ciated with dysuria and hematuria. She had _pass« 
stones 22 years before. Renal function was normal. Pt 
in the urine was graded 1. Roentgenograms of the kidney 
ureters, and bladder gave negative results. Cystoscop 
examination gave evidence of right hydronephrosis but n 
infection. Excretion of indigocarmine from the right kic 
ney was graded 3; from the left, 4. Pyelogram gave. ev 
dence of an elongated, renal pelvis, dilated to grade 
and of a capacity of 100 cubic centimeters. The calyc 
were dilated to grade 3. October 8, 1929, the right ren: 
pelvis was resected. No reason for the obstruction w: 
demonstrable. The renal pelvis was 7 centimeters i 
diameter. Nephropexy was done secondarily. Subsequer 
to operation the patient’s convalescence was _ perfect! 
satisfactory, and she was dismissed from the hospital o 
the twenty-second day following operation. 

The patient re-entered the hospital November 6, {: 
observation, because of a feeling of malaise. Cystoscopi 
examination at that time revealed pus, graded 4, in th 
urine from the right kidney. There was no obstruction t 
the passage of a number 9 Garceau catheter up into tha 
kidney. Her fever increased progressively during the nex 
3 days, and on November 8, the right kidney was remove 
On pathological examination of the kidney it was found t 
be the site of hydronephrosis with infection associate: 
with pyelonephritis. There were multiple cortical al 
scesses, and many stones, 5 of which were 4 to 5 milli 
meters in diameter. The patient was dismissed from thi 
hospital December 2. She returned home a few week 
later, although several weeks elapsed after she returne: 
home before she fully regained her strength. October 2s 
1931, she reported her condition to be excellent. 


In this case, failure of the kidney to draii 
subsequent to operation might have been due t: 
the soft renal calculi which did not cast a shadow 
in the roentgenogram, and the presence of whic! 
was unrecognized. Obviously, in this case primary 
right nephrectomy should have been done. Yet 
prior to operation there was every favorabl 
indication for a conservative plastic operation 
with preservation of the kidney. Its function wa: 
practically normal and there was no apparent in 
fection. The absence of demonstrable cause fo: 
obstruction at the ureteropelvic juncture wa: 
rather important for there is a possibility tha 
the stones were the original cause of the hy 
dronephrosis. 

In the next case to be reported leakage of urin¢ 
from the anastomosis did not manifest itself unti 
after removal of the guttapercha Penrose drains 
These drains are used as a routine in these cases 
and are not removed for 7 days following opera 
tion. An accumulation of several hundred cubic 
centimeters of urine occurred about the kidney 
After this accumulation of urine had been drainec 
away the incision closed by secondary intention 
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Fig. 3. A, pre-operative pyelogram of right kidney. B, postoperative pyelogram of 
right kidney. Decrease in size of pelvis and calyces. Ureter in dependent position. 


cystoscopic examination, and a pyelogram re- 
vealed the right kidney to be functioning satis- 
factorily, and the urine to be transmitted from the 
kidney to the ureter. 


Case 13. A man, aged 35 years, presented himself at 
the clinic in July, 1929 with an indefinite history of having 
had chills and fever for the preceding 12 or 15 years. 
\ttacks were accompanied by frequency of urination. 
During the year before I saw him he had been having one 


attack a month. A week before his registration at the 
clinic, accompanying the attack there was hematuria that 
had lasted for 3 days. The urine contained pus graded 3, 
and erythrocytes, graded 2. Tests of renal function gave 
normal results. Roentgenograms of the kidneys, ureters, 
and bladder were negative. Cystoscopic examination re 
vealed hydronephrosis on the right side; the pelvis was 
dilated to grade 3, but the calyces were normal. Pus in the 
urine from the right kidney was graded 1; function of the 
right kidney was normal. Excretion of indigocarmine from 
the right kidney was graded 4; that from the left, 3. July 





lig. 4. A, pre-operative intravenous urogram. Left kidney not visualized. B, intravenous urogram of left kidney 
o days after operation. Dilatation of pelvis and calyces still present. C, intravenous urogram, showing left kidney 


practically normal in size, approximately 3 months following operation, 












Technique of reimplantation of the ureter into 


Vig. 5. 


the renal pelvis 


31, 1929, operation was performed, consisting of resection 
of the right renal pelvis and nephropexy. Extrarenal 
dilatation of the pelvis was graded 2; the pelvis measured 
approximately 4 centimeters. There was no demonstrable 
cause for the obstruction. 

Progress following operation was satisfactory; there was 
no fever. Drains were removed on the eighth day. Three 
days later, August 10, fever developed. On catheterization 
of the right renal pelvis, 160 cubic centimeters of infected 
urine was withdrawn, containing pus graded 4. Fever con 
tinued, and August 19, a number 11 Garceau catheter was 
introduced into the region of the right renal pelvis, through 
the ureter, and approximately 500 cubic centimeters of 
urine was withdrawn. With such a huge quantity of fluid, 
it seemed possible that extravasation and pocketing of 
urine outside the kidney had occurred. The patient was 
taken into the operating room September 21, the incision 
was reopened, and approximately 800 to goo cubic centi- 
meters of purulent urine was evacuated from the space 
about the kidney. The incision was left open. 

Following this, the patient’s course was uneventful. 
September 4, a pyelogram disclosed that the right renal 
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Fig. 6 


showing decrease in renal pelvis 





\, pre-operative pyelogram of hydronephrotic right kidney. 
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pelvis was smaller than when the pre-operative pyelogra 
had been made, although some of the opaque pyelograph 
media had become extravasated below and lateral to t! 
renal pelvis. Excretion of indigocarmine from the rig! 
kidney was graded 3, and from the left, 4. Urine from t! 
right kidney contained a very small amount of pus. 

The patient was allowed to go directly home Septemh 
7, at which time his incision had practically healed a: 
was not discharging urine. March 17, 1931, a questio 
naire was sent to the patient, to which he replied that | 
had had two or three attacks of pain in the right lumb 
region, but he said that it might not have been from t] 
kidney, for this pain generally accompanied a cold, a 
the distress did not radiate. When asked if the operati: 
relieved his symptoms, he replied that it had. He had n. 
been even partially incapacitated, nor had he had a: 
further blood in the urine nor symptoms referable to t! 
kidney or bladder. It had not been necessary for him 
consult any other physician. He had had no furth 
attacks of fever, and he felt that his condition was great 
improved. In May, 1931, he reported recovery from a {¢ 
days’ illness which followed severe exertion. A 24-ho1 
specimen of urine at that time was normal, and pus an 
erythrocytes were absent. The patient was advised 
return to be re-examined. October, 1931, he reported hi 
condition as being satisfactory, and there was no furth 
evidence of renal obstruction. 


SUMMARY 

Indications for conservative procedures, suc! 
as resection of the renal pelvis, reimplantation o! 
the ureter, or removal of such obstructions a: 
peripelvic connective tissue, are most strikingl\ 
indicated when hydronephrosis is bilateral, and 
if unilateral, when sufficient renal parenchym 
remains to justify its preservation. The necessit) 
for conservative procedures for relief of obstruc 
tion when the kidney is solitary is apparent. 1) 
making the decision as to the best conservativ: 
procedure to follow, the guide is one’s own expe 
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B, postoperative pyelogram of right kidney 


C, pre-operative pyelogram and hydronephrotic left kidney. 
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ience, remembering that the safest and_ best 
rocedure is the one which produces adequate 
nd complete relief of the obstruction, with only 
minimal disturbance of renal, pelvic, or ureteral 
issue. 

Most cases of hydronephrosis are the result of 

efinite obstruction at the ureteropelvic juncture, 
hich in my experience, have consisted for the 
nost part of: (1) anomalous renal blood vessels; 
2)peripelvic connective tissue causing angulation 
ind collapse of the ureter; (3) narrowing of the 
ureter at the ureteropelvic juncture from sub- 
-pithelial fibrosis, and (4) incomplete obstruction 
of the ureteropelvic juncture due to the lateral 
nsertion of the ureter. 

The methods of treatment which have been 
used in the series of 13 cases which form the basis 
of this paper, have consisted of (1) division of 
peripelvic connective tissue which was causing 
angulation and collapse of the ureter; (2) removal 
of the ureter from its lateral insertion in the pelvis, 
and its reimplantation in a dependent portion; 
(3) its transplantation to a position away from an 
anomalous renal vessel that is too large to sacrifice, 
and (4) resection of the renal pelvis, removing 
the distended, enlarged pelvis in such a fashion 
that when resutured the ureter is made to assume 
a dependent position. 

These various operative procedures have given 
very satisfactory results as measured by the fol- 
lowing effects: (1) disappearance of symptoms of 
obstruction of the urinary tract,’such as pain and 
fever; (2) return of the size of the renal pelvis 
and calyces to within normal limits; (3) absence 
of retention of urine in the kidney, and (4) im- 
provement in renal function as determined by 


cystoscopic, pyelographic, and intravenous uro- 
graphic studies made at various intervals sub 
sequent to operation. 

Although there is a possibility that a dilated 
renal pcivis and calyces may still be draining 
efficiently, especially if symptoms of obstruction 
are lacking, yet it would seem probable that 
complete relief of the obstruction should be fol- 
lowed by their return to normal size, such as 
occurred in most of the cases. 

In 5 of the cases reported, hydronephrosis was 
bilateral. Two of these patients successfully 
underwent bilateral renal pelvic resection, one 
patient more than 3 years ago, and another more 
than a year ago. Both have been in excellent 
health, without evidence of obstruction of the 
urinary tract since operation. In the 3 other 
cases, operative procedures have been applied 
only to the kidney which gave symptoms of ob- 
struction and which displayed the largest degree 
of hydronephrosis. Equally good results have 
been obtained in these cases. The remainder of 
the cases in this series are examples of unilateral 
hydronephrosis. 

Postoperative complications which are likely 
to occur are: (*) retention of urine within the 
renal pelvis, which can be controlled by the 
temporary use of an indwelling ureteral catheter; 
(2) pyelonephritis, which has been controlled by 
intravenous administration of neoarsphenamine 
and mercurochrome; (3) extravasation of urine 
about the kidney from the line of anastomosis, 
and (4) the development of cortical abscesses 
secondary to pyelonephritis. Should the last 
condition develop, nephrectomy at the earliest 
possible moment is necessary. 
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SYPHILIS OF THE JEJUNUM 


Witn Case REPoRtT 


HOWARD K. TUTTLE, M.D., F.A.C.S., ANcon, CANAL ZONt 


Assistant Chief of Surgical Clinic, 


A YPHILIS of the gastro-intestinal tract has 
\ been described by numerous authors. In 
many instances this diagnosis has been 
based on symptomatology, X-ray examination, or 
histopathological study of tissue removed at opera- 
tion or necropsy. Rarely have the Treponema 
pallidum been found in the lesions. McNee has 
been able to demonstrate the Treponema abun- 
dantly inanactively developing submucous gumma 
of the stomach and Warthin has found this or- 
ganism in duodenal ulcer. Although Kaufmann 
refers to isolated cases of intestinal syphilis in 
which the Treponema have been found, we have 
been unable after careful search of the literature 
to find other instances in which the diagnosis has 
been confirmed by finding the infecting organism 
in the tissues. Therefore, we wish to place on 
record the following case of syphilis of the jejunum, 
proved by finding the Treponema pallidum in the 
intestinal lesions. 


REPORT OF CASE 


E. N., Hospital Number 277,635; a colored woman, aged 
38 years, a native of Dominica, was admitted to Gorgas 
Hospital October 25, 1926, from the out-patient clinic with 
a tentative diagnosis of tuberculous peritonitis. Her chief 
complaint was pain in the abdomen, a feeling of heaviness, 





Fig. 1. 
various degrees of stenosis. 


Multiple annular ulcers in the jejunum, showing 


Gorgas Hospital 


and occasional vomiting for the past 7 months. The pai 
was constant and characterized by acute exacerbations « 
several days’ duration. She spoke of her ‘belly rolling a 
the time.” She was chronically constipated. Her mens 
were regular and normal until the onset of her present il 
ness, when they ceased entirely. The family history 
irrelevant. She has always been well with the exception « 
occasional headache and fever, and one normal pregnanc) 
13 years previous. 

Physical examination showed a well developed but poorl 
nourished negress with normal temperature, pulse, an 
respiration; blood pressure of 142-54; head and neck nega 
tive; lungs nezative; heart normal except for faint first soun: 
over apex and base. The brachial arteries were hardene: 
and there were small tortuous varicose veins on the inne 
side of the left thigh and leg, just above and below the knex 
The abdomen was somewhat distended and rigid, and was 
tender on deep pressure especially in the left lower quad 
rant. No masses could be distinguished. There was relax 
ation of the vaginal outlet; the cervix showed an old lacer 
ation with some redness and a mucopurulent discharg« 
The uterus was in normal position and no masses or tend 
erness were in the fornices. 

The urine ranged in specific gravity from 1007 to 1016 
and was negative in all of seven examinations for albumin 
and sugar. Occasional pus cells were noted in two examina 
tions and casts on one occasion. The leucocyte count was 
6,600; neutrophils, 62 per cent; hemoglobin, 65 per cent 
blood Wassermann, strongly positive. 

A gastro-intestinal X-ray film showed a moderate sized 
orthotonic stomach. Peristalsis was moderately active 
Curvatures were negative. The pylorus was open. Thx 
cap filled and fluoroscopically was satisfactorily visualized 
and was fairly satisfactory in film series. Pain was com 
plained of on palpation. The ascending aorta was widened 
in a suggestive degree. At 6 hours with no bowel movement 
the stomach was empty and the head of the barium column 
was at the hepatic flexure. Pain was complained of on pal 
pation at numerous points. At 24 hours with no bowel 
movement the head of the barium column was in the rec 
tum. The transverse colon presented an unusual appear 
ance showing spasticity and much irregularity. Colonic 
examination with barium enema showed a hiatus in the 
transverse colon the nature of which was not determined. 

The patient was carefully studied for 2 weeks and ap 
peared to have a gradually increasing intestinal obstruction 
of undetermined origin. The X-ray findings pointed 
strongly to a neoplasm of the transverse colon. The 
positive Wassermann suggested syphilis as a_ possible 
etiological factor. The question of immediate energetic 
antiluetic treatment was raised but the impending acute 
intestinal obstruction made surgical intervention im 
perative. She continued to have increased abdominal 
distention with pain and vomiting, visible gastric peristal 
sis, relieved somewhat by cathartics and enemata. [Emacia 
tion increased and her weight fell to 110 pounds. 

Operation was performed on November y, 1926, ether 
anesthesia being used. The pre-operative diagnosis was 
partial obstruction of the transverse colon from malig- 
nancy. When the abdomen was opened through a high, 
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Figs. 4 and 5. Treponema pallidum in cellular aggregate. Photomicrographs by Dr. A. S. Warthin. 
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formerly pathologist to the Board of Health Laboratory, 
Panama Canal Zone: 

“Gross description. The specimen consists of a section of 
small intestine 45 inches in length. The gut is heavy and 
boggy and slightly congested when viewed from the out 
\t irregular intervals there are multiple fusiform 
swellings each of which measures from 4 to 7 centimeters 
in length. There are ten of these tumor-like lesions spaced 
at intervals of from 5 to 15 centimeters throughout the 
specimen. The lesions are firm and entirely encircle the gut. 
When an attempt was made to open the bowel with an 
enterotome the lumen was found constricted at each of the 
fusiform tumors and several of the strictures were too 
small to permit the passage of the blunt blade of the in- 
strument. Each tumor-like area was found to be an annular 
ulcer of the napkin ring type, the width of the ulceration 
being fairly uniform but varying in the different ulcers 
from 1.5 to 5 centimeters. The ulcer floor was clean and 
granular. The ulcers were extremely shallow and there was 
no undermining of the margins. At the ulcer site the in- 
testinal wall measured from 1 to 1.5 centimeters in thick- 
ness and was firm and stiff, gradually becoming thinner and 
more pliable as it was followed away from the ulcer. The 
intestinal wall underlying the ulcer bearing area showed 
great thickening of the submucosa which was grayish white 
and opaque, and in places thin opaque gray streaks ex- 


side 


tended downward through the inner muscle coat. The 
outer muscle layer showed no gross lesions. The sub- 
serosa was moderately thick, gray, and opaque. The 


serous surface was slightly roughened and in places pre- 
sented small, flat, gray, irregular elevations which vaguely 
resembled tubercles but showed no tendency to extend 
along the lacteals. 

“* Microscopic examination. The floor of the ulcers con- 
sisted of granulation tissue in the superficial layers of which 
there were many polymorphonuclear leucocytes. Under- 
lying the ulcerated surface the submucosa was greatly 
thickened and richly infiltrated with lymphocytes and 
plasma cells. A few polymorphonuclears and eosinophils 
were also present. The cells lay in thick clusters about the 
blood and lymph vessels and also in independent aggre- 
gates between the vessels. Thin strands of these cells ex- 
tended outward between the muscle bundles, and there 
was diffuse thickening and dense mononuclear cellular in- 
filtration of the subserosa. The lymph vessels were dilated 
and contained serum and lymphocytic cells. The blood ves- 
sels generally showed no notable mural thickening. The 
inflammatory reaction in the submucosa extended in a 
wedge-like manner beneath the intestinal epithelium be- 
yond the ulcer margins and was gradually lost in the 
relatively normal, slightly oedematous submucosa. The 
epithelial layer ended sometimes gradually, sometimes 
abruptly at the margin of the ulcers without lipping. One 
section showed a few multinuclear giant cells at the junc- 
tion of submucosa and muscularis. These lay in an aggre- 
gate of lymphoid cells and no epithelioid cells were seen. 
There was no tubercle formation and no areas of necrosis 
were found. Rarely a lymphoid cell was seen which showed 
a doubtful nuclear figure. The lesions were inflammatory 
in character and the diagnosis appeared to lie between 
syphilis and tuberculosis; syphilis was considered more 
probable.” 

2. Dr. F. B. Mallory reported as follows: “The speci- 
men showed lesions inflammatory in nature, the surfaces 
ulcerated, lined with granulation tissue, and along the edge 
were many polymorphonuclear leucocytes. The under- 
lying tissues were infiltrated with great numbers of lympho- 
cytes and especially with plasma cells. Eosinophils oc- 
curred in small numbers. The inflammatory reaction is 
most marked in the mucosa and submucosa but is present 





also in the muscle coat and in the subperitoneal tissues 
The cellular infiltration in places surrounds lymph an 
blood vessels and in other places lies in masses betweer 
them. Many of the lymphatics are distended with serun 
and often contain lymphocytes in small numbers.” 

3. Dr. A. S. Warthin: ‘The microscopical appearance: 
of the lesions suggested syphilis very strongly, but | mus 
say not as conclusively as in 2 cases of syphilitic duodena 
ulcer that I have observed. Nevertheless, we succeeded i) 
demonstrating numbers of Spirochwtie in this tissue, si 
there could be no doubt that it was a syphilitic ulcer of th 
duodenum. 

“We found Spirochietie in all parts of the intestinal wall 
but particularly just below the border of the ulcer groupe: 
around the blood vessels and along the blood vessels ex 
tending into the wall. They were so numerous that wi 
found 50 to too in a single section, but they usually lay 
singly and only occasionally in small groups. These wer 
all stained with the Warthin-Starry silver agar methox 
and we had no difficulty in finding them in this material.” 

4. Dr. James Ewing believed that the lesion probably 
was an infectious granuloma, chietly on the basis of thi 
predominant plasma cells, and not neoplasm. 


REVIEW OF THE LITERATURE 


Karsner says that syphilis of the intestines may lx 
either congenital or acquired. The congenital lesions ar 
usually in association with lesions of other viscera, suc] 
as the lung, the liver, etc. The most definite lesion in the 
intestine, namely, small flat, single or multiple gumma-lik« 
processes occur in the ileum although they are found else 
where. These may undergo ulceration as is true of the ac 
quired lesions. They affect particularly the rectum, the 
sigmoid, and other flexures as well as other parts of thc 
colon, but are rarely observed in the small intestine. 

Gatewood and Kolodny describe two forms of intestinal] 
lesions in acquired syphilis: (1) an early acute catarrhal 
enteritis, occurring as a part of the secondary exanthema, a 
general visceral roseola, with the symptoms of any acut 
catarrhal enteritis; (2) late involvement or tertiary lesions 
with symptoms usually like those of other forms of ulcera 
tive enterocolitis. The microscopic proof of the diagnosis 
by finding the Treponema in the tissues is practically hope 
less. Regarding this, they quote Eustermann as follows 
“ After all, there is no decisive, ultimate diagnosis because, 
to the present time, (1923) Spirochete have not been 
demonstrated in the tissues and we know that histopatho 
logical criteria are not conclusive.” They continue by 
describing the pathological peculiarities found in_ the 
lesions and conclude that only those cases of syphilis of 
the stomach and intestine which have been diagnosed his 
topathologically are absolutely convincing. 

MacCullum says that tertiary lesions of the small in 
testine are usually localized in the jejunum, or in the upper 
ileum, where they appear as flat elevations of the character 
of a syphilitic granulation tissue involving submucosa and 
mucosa. Multiple ulcers are found which extend round the 
gut, and which in healing may produce strictures. There is 
a remarkable example of this in the Pathological Museum 
of Columbia University; but the condition must be very 
rare. 

Cheyne and Burghard observe that syphilitic strictures 
occur both in hereditary and acquired syphilis, most com 
monly in the upper part of the small intestine, but also 
lower down and occasionally in the colon. They are 
generally multiple and surround the intestine like tuber- 
culous ulcers. With the exception of the catarrhal enteritis 
in the secondary stage the diagnosis of syphilitic ulceration 
of the intestine is extremely difficult and often impossible. 
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lhe symptoms closely resemble those of tuberculous ulcera- 
tion of the intestine and if they occur in a patient beyond 35 
years of age, are associated with other syphilitic lesions, 
the Wassermann reaction is positive, and, further, if they 
have existed for a considerable time and no definite symp- 
toms of any other condition, such as malignancy or tuber- 
culous disease are present, syphilis may be suspected. 

Stokes classes syphilis of the intestine as a rarity of the 
first order, and a clinical incognita. He states that clinical 
study of diseases of the lower intestinal tract discloses so 
many conditions, such as endemic ameebiasis and idio- 
pathic chronic ulcerative colitis, the influence of which in 
intestinal pathology is not yet appreciated, that one is com- 
pelled to distrust the older statistical estimates, and the 
mere coincidence of intestinal disease with systemic 
syphilis. 

a describes the lesions of congenital and ac- 
quired syphilis of the intestine and states that spirochete 
have been found in isolated cases (Warsted, lit.). 

Wile quotes Frankel, who, in an analysis of 19,000 post- 
mortem examinations covering 10 years, found only 3 
cases of genuine intestinal syphilis. Oberndorfer, quoted by 
the same author, has collected only 24 cases of authentic 
intestinal syphilis. Wile believes that late involvement is 
more common than early involvement. Occasionally recog- 
nized at the bedside, it is more frequently found at autopsy 
or operation. 

Elder reports a case with tertiary ulcer on the eyelid, 
which developed acute abdominal symptoms. Operation 
revealed an obstruction 214 feet above the ileocecal valve, 
with a firm nodular mass in the lumen of the bowel and 
enclosed in a mass of omentum. When resected the ulcer of 
the intestine presented syphilitic characteristics and mi- 
croscopically an endarteritis. 

Gutman mentions a case which at autopsy revealed the 
presence of about 15 ulcers spread throughout the small 
intestine with constriction resulting in the majority. There 
was no evidence of tuberculosis on either gross or micro- 
scopic examination. 

Rosenfield reports a case of stenosis of the small intestine 
of syphilitic origin. Examination of the specimen removed 
showed the condition to be syphilitic. 

Riggs reports a case of jejunal ulcer with resection of 8 
inches of intestine and end-to-end anastomosis. The upper 
mesentery contained a mass of soft glands that on micro- 
scopic examination showed only lymphoid hyperplasia. 

Upcott-Gill and Jones observed a case, assumed to be 
early gumma occurring in the terminal ileum. Two feet of 
ileum was resected and lateral anastomosis done. No 
record was noted of pathological report of tissues. There 
was recurrence 7 years later with secondary operation at 
which a segment of intestine in the terminal ileum was 
thickened and injected and accompanied by enlarged 
mesenteric glands. The abdomen was closed without inter- 
ference with the intestinal tract, and the patient was put on 
antiluetic treatment. Diagnosis was made by eliminating 
tuberculosis, the dysenteries, and new-growth. 

Simon quotes a case reported by Howers. A man, age 23, 
who gave a distinct luetic history, complained of a per- 
sistent diarrhoea with bloody stools, abdominal pain, and 
distention aggravated at night. The patient subsequently 
died of an influenzal pneumonia and at autopsy circular 
constrictions were found in the bowel as the result of 
cicatrized ulcerations. 

Anderson and MacEwen report a case of generalized 
syphilis, with stricture of the small intestine causing 
intestinal obstruction and resulting in death. Postmortem 
examination revealed, in addition to the constricted ulcer, 
a great infiltration of mesenteric glands and retroperitoneal 
tissues and masses in the liver and the upper pole of the left 
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kidney. Microscopic examination showed the thick walls 
of the strictured intestine and these masses to be gum- 
matous. 

Wahlberg describes a case coming to operation for acute 
perforation of two ulcers of the jejunum near the insertion 
into the mesentery, 20 centimeters below the duodeno- 
jejunal flexure. There was infiltration without stenosis or 
scars. Diagnosis of syphilis was made only after microscopic 
examination. 

Schmidt reviews the literature of acquired syphilis of the 
small intestine and adds a personal case. A tumor of the 
lower duodenum, removed by resection, and diagnosed by 
microscopic examination. 

Hinz has collected a total of 39 cases of syphilitic stric- 
ture of the small intestine from the literature; to in the 
jejunum and ileum, 8 in the jejunum, 7 in the colon, 6 in 
the ileum, 2 in both small and large intestines, 2 in the 
ileocecal region, 1 in the juncture of the duodenum and 
jejunum, and 3 unnamed. To these he adds a personal case. 

Perry reports a jejunal stricture with intestinal obstruc- 
tion—operation, lateral anastomosis. Postmortem diag- 
nosis was syphilis. Postmortem Wassermann reaction was 
positive. 

Trabucco adds a case report to the literature. A man, 43 
years, with a history of fever followed by chronic diarrhoea, 
colic, pain before meals and sometimes after, and vomiting 
for a year. Wassermann reaction was 4 plus. Operative 
findings consisted of annular stenosis of the duodenum and 
four similar strictures in the next 40 centimeters of intestine. 
A fifth at 1 meter from the duodenum. Entero-anastomosis 
excluding strictures and 110 centimeters of intestine was 
done. Later syphilitic treatment was given and patient 
recovered. 

Nishikawa, among several cases of intestinal syphilis, 
reports 4 occurring in the small intestine, as observed at 
the Pathologic Institute of Rud. Virchow Hospital, Berlin. 

De la Guardia has recently reported a case which at 
operation revealed an indurated, irregularly outlined ulcer 
about 3 inches in length, involving almost the whole cir- 
cumference of the intestine and affecting the terminal end 
of the duodenum and the first part of the jejunum. This 
had caused an almost complete obstruction with marked 
dilatation of the stomach. The diseased portion of the 
intestine was resected and an end-to-end anastomosis was 
performed. The histopathological diagnosis of syphilis was 
made by Dr. F. B. Mallory of Boston. 


SUMMARY AND CONCLUSIONS 


From this review of the literature we believe 
that lesions of syphilis may be found in the small 
intestine with early secondary or late tertiary 
manifestations. In view of the early glandular 
involvement, it would seem that the numerous 
lymph follicles of the intestine could scarcely es- 
cape infection, with resulting symptoms of irrita- 
tion. Intestinal involvement in the secondary 
stage is probably more frequent than is recognized, 
but as these cases undoubtedly improve imme- 
diately under early treatment, leaving little evi- 
dence of the infection, an accurate pathological 
diagnosis is extremely difficult as few cases are 
operated upon or die during this stage of the 
disease. For this reason late lesions with gumma 
formation followed by ulceration, cicatrization, 
and intestinal obstruction are more often re- 
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ported in the literature of intestinal syphilis, and 
because of this course, in most cases the condition 
is discovered at operation or necropsy. 

The symptoms of late intestinal syphilis are 
those of chronic ulceration with diarrhoea, and 
pus and blood in the stools. As stricture forma- 
tion progresses, tumors may become palpable, 
colic-like pains result from increased narrowing 
of the bowel, and as further contraction takes 
place the picture becomes identical with a gradu- 
ally increasing intestinal obstruction. 

The condition must be differentiated from 
tuberculosis, malignancy, including primary and 
metastatic carcinoma and lymphoblastoma, ac- 
tinomycosis, intestinal amoebiasis, bacillary dysen- 
tery, and ulcers resulting from acute enteritis. In 
the gross, syphilis of the intestine may greatly re- 
semble tuberculosis. Brown and Sampson de- 
scribe tuberculous strictures of the intestine as 
follows: “A stricture following a girdle ulcer may 
be annular and single, or, as in Hofmeister’s case, 
multiple, for he found ro ring strictures in 2.5 
meters of bowel. Thirteen of his 83 cases were 
multiple.” Lewis reports a case of multiple in- 
testinal ulcerations and constrictions that on his- 
topathological study seemed typical of syphilis. 
However, the autopsy revealed tuberculosis of the 
lungs and pleura. These latter findings, in the 
absence of either the Treponema pallidum or 
tubercle bacilli in the tissue certainly leaves the 
diagnosis open to doubt. 

Lymphoblastoma may be equally difficult to 
differentiate in the gross. Sections from this case 
were submitted to several expert pathologists, two 
of whom considered the condition as lymphoblas- 
toma. 

We believe that the diagnosis of intestinal 
syphilis cannot be made with any degree of cer- 
tainty short of accurate histopathological study 
and that an absolute diagnosis must rest on the 
finding of the Treponema in the tissues. We feel 
that more refined staining technique and long 
search will yield positive results in certain of 
these cases and agree with Stokes that it is from 
the field of tuberculosis of the bowel, inadequately 
investigated for syphilis, and called tuberculosis 
merely on the basis of surgical and pathological 
findings, the future clinical syphilis of the intestine 
may be recruited. 

Most cases of late syphilis of the intestine will 
be referred to the surgeon because of an impend- 
ing obstruction. The treatment will be that of 
intestinal obstruction. Antiluetic treatment alone 
will not suffice. While the ulcerations will un- 
doubtedly heal under medical agents, the resulting 
cicatrization will eventually lead to obstruction of 


the bowel. Surgery must be followed by active 
antiluetic medication to prevent recurrences and 
close observation of the patient continued over 4 
period of years. 

The original segment of intestine removed in 
this case is now at the Army Medical Museum. 


The author desires to thank the various pathologists whv 
have contributed their opinions; Major Geo. R. Callendar, 
curator of the Army Medical Museum, for photographs «/ 
the gross and microscopic appearance of the tissues; and 
Col. P. M. Ashburn, Librarian, Army Medical Library, for 
his aid in obtaining ‘abstracts. I feel especially indebted t:, 
the late Dr. A. S. Warthin for his stained sections an: 
photomicrographs showing the treponema pallida. 
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THE ACCELERATION OF CIRCU- 
LATION BY OPERATIVE 
MEASURES 


ROM the dawn of surgical practice, 

operators have striven to control the 

circulation of the blood. Hemorrhage, 
the fear of the primitive surgeon, remains for 
many operators the most dangerous operative 
complication. Surgical progress has ever fol- 
lowed improvement in hemostasis. The mark 
of the skilled surgeon lies in his control of 
hemorrhage. In recent years, for example, 
with the introduction of electrical methods 
for the bloodless division of tissues, we find 
Cushing recalling patients having types of 
vascular tumors of the brain that formerly 
he had abandoned as inoperable. And with 
improved vascular control, even the general 
mortality for operations upon the brain has 
markedly fallen. For centuries surgeons have 
been so beset by the difficulties in stopping 
bleeding, of slowing and arresting the circula- 
tion, that little thought has been given meth- 
ods that hasten the flow of blood through the 
vessels. Indeed, to suggest an operation to 
speed the flow of blood would have seemed a 
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gruesome jest. We slow or arrest the blood 
current by ligatures, bands, coagulants, wir- 
ing, or restore a normal circulation by vascu- 
lar suture, or by dilating contracted vessels 
through division of the sympathetic nerve 
supply, but operation to speed the blood 
through undilated vessels is a new problem 
which now is presented for consideration. 
By sufficiently accelerating the flow of 
blood, a small or narrowed vessel may func- 
tion as one of greater diameter; a stenosed 
channel or opening may be made competent, 
a regurgitation of blood antidoted, a vascular 
leak overcome. Thus, a means suggests itself 
for relief from the chronic invalidism of a 
stenotic mitral valve or a congenital narrow- 
ing of the pulmonary artery. But other pos- 
sible benefits crowd for consideration. By 
speeding the blood through chronic inflam- 
matory areas as those of tuberculosis, beneti- 
cial tissue reactions may be stimulated. Al- 
though increased vascular flow renders the 
vessel more efficient, it causes an amazing 
reduction in the strain to which the wall of 
the vessel is subjected. This is a paradox 
known to all hydraulic engineers, for the wall 
pressure sustained by a blood vessel is in- 
versely as the rate of flow of the liquid through 
the vessel. Slow the current through an 
artery, or an aneurism, and the wall or burst- 
ing pressure increases. Hasten the flow of 
blood through an aneurism and the pressure 
upon the sac falls, the bursting effect is 
negatived, the sac tends to collapse, and 
pressure upon adjacent structures is relieved. 
Since 1925, when the first operation of this 
type gave a patient with a large thoracic 
aneurism relief from intense pain and ability 
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to resume work, nearly 50 operations of this 
character have been done for thoracic aneu- 
rism—with evidence that it is the most effi- 
cient measure yet devised for inaccessible 
aneurisms. By speeding the blood through 
the aorta, the systolic pressure falls, anginal 
pains also may be relieved, and an incapaci- 
tated hypertensive patient may be able to 
resume work. One patient who had been con- 
fined to bed for 18 months by an effort angina 
has been doing his routine work completely 
relieved for the 2 years since the operation. 
How may the circulation be speeded? Ob- 
viously by increasing the output of the heart, 
or by diminishing or eliminating peripheral 
resistance. Practically, by turning the arterial 
blood with its high pressure into a vein of 
low or negative pressure, both ends may be 
attained. With the drop in resistance, the 
velocity of the blood in the artery increases. 
By the more rapid return of blood, the heart 
fills in shorter time, and the efficiency of this 
organ, which according to its well known law 
depends upon the filling of the auricles, is 
increased. To be effective, the blood must 
pass in the direction of the normal venous 
current and not across or against it. An end- 
to-end anastomosis in the direction of vascular 
flow is essential. A lateral or side-to-side 
anastomosis interferes with the venous cir- 
culation and is harmful. The type of opera- 
tion thus far used has consisted of the division 
of the common carotid artery and deep jugular 
vein in the neck and an end-to-end anasto- 
mosis of the cardiac ends of the vessels, the 
peripheral ends being ligated. As the blood 
from the carotid with its high pressure and 
velocity enters the vein with its sluggish, low 
pressure flow, the vein partially collapses from 
the reduced wall pressure that is associated 
with increased velocity. The mixed blood 
speeds through the descending vena cava and 
right heart to the lungs. The output of the 
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heart and the pulmonary circulation are in- 
creased yet a great fall in the general systolic 
pressure has been produced. The heart may 
beat slower yet its output is increased. The 
respiratory rate also may fall from the double 
oxygenation of a part of the blood in the lungs. 
In a patient with pulmonary tuberculosis 
the average reduction was to respirations a 
minute after the operation, a saving of over 
14,000 inspirations and expirations every 24 
hours. 

A modification of this type of operation 
offers a more effective method of treating the 
dangerous intracranial aneurisms which, after 
a period of temporary improvement following 
the ligation of the internal artery, tend to 
increase in size and cause death. By anasto- 
mosing the cephalic end of the common 
carotid or internal carotid on the side of the 
aneurism with the cardiac end of the deep 
jugular vein, the possibility of producing such 
a leak of blood from the aneurism as to lead 
to collapse of the sac is apparent. 

These anastomotic operations which in- 
crease the flow of arterial blood with a re- 
duction in systolic pressure, may be done with 
a low mortality and apparently without the 
same danger of cerebral degeneration of a 
simple ligation of the common carotid. They 
seem to deserve further trial in treatment of 
inaccessible aneurisms, malignant hyperten- 
sion, stenotic lesions of the heart and great 
vessels, and perhaps other conditions in which 
the effects of increase in arterial flow are 
desirable. W. Wayne Bascock. 


CANCER RESEARCH IN THE 
ARGENTINE 


HILE in Buenos Aires recently the 
writer visited the Institute of Ex- 
perimental Medicine for the Study 


and Treatment of Cancer, which is main- 
tained by the government and is one of the 
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best equipped and most active of its kind in 
the world. In its cheerful little hospital of one 
hundred beds and its out patient department, 
aided by excellent laboratories and an ade- 
quate equipment for the use of X-rays and 
radium, have been treated and studied some 
39,000 cases of malignant growths. during the 
past 10 years. The institution is conducted by 
Dr. A. H. Roffo, an enthusiastic and thorough- 
ly scientific investigator, whose voluminous 
writings have appeared almost exclusively in 
the Spanish, German, and other foreign jour- 
nals, and hence apparently have failed in this 
country to attract the attention they deserve. 

Dr. Roffo, like most but not all investi- 
gators, does not believe in the parasitic origin 
of malignant growths, but regards them as a 
manifestation of abnormal local cell activity. 
He asserts that normally cells receive nourish- 
ment by osmosis through their membranes, 
the permeability of which is regulated by the 
amount of cholesterol in the system and espe- 
cially in the adjacent tissues—too much 
cholesterol leads to too much cell growth and 
this may lead to cancer. The proper amount of 
cholesterol is maintained by certain organs 
and varies in different parts of the body and 
under different conditions. For instance, in 
the embryo and in the growing individual it is 
greater than in the adult; the skin of the face 
as a whole contains three or four times as much 
as that of the abdomen, while the nose has 
73 per cent more than the forehead. This 
distribution of cholesterol corresponds strik- 
ingly with the fact that 98 per cent of skin 
cancers occur on the face, and that the nose is 
the most frequent seat. 

From these and many other considerations, 
Dr. Roffo believes that cancer (used in its 
broader sense to include all types of malignan- 
cies and lesions) is intimately associated with 
cholesterol, and he seems to have been able to 
demonstrate experimentally and by clinical 
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observation that a superabundance exists not 
only in the tumors themselves and their sur- 
rounding tissues, but also in the so called pre- 
cancerous conditions. Although his extensive 
studies are not yet complete, he hopes to be 
able to evolve from them a method for deter- 
mining the susceptibility of individuals to 
cancer and perhaps a means of diagnosing its 
presence. 

An interesting fact derived from his investi- 
gations is that the amount of cholesterol in the 
skin is greatly increased by exposure to ultra- 
violet rays, which he thinks accounts for the 
superabundance of that substance and the 
greater frequency of cutaneous cancer in the 
exposed regions of the body, such as the face. 
He thinks it is especially significant that the 
upper part of the forehead, where it is pro- 
tected by the hat and the hair, is relatively 
exempt. 

Another interesting observation is that the 
X-ray and radium, when used locally and in 
proper dosage, have a marked tendency to 
diminish the amount of cholesterol in the 
tissues, and this, he thinks, explains their 
curative effect. He also accounts for the 
malaise, so frequently following excessive 
radiation, by the consequent diminution of 
cholesterol in the system resulting in slowing 
up of cell metabolism. With this also is com- 
bined a disturbance of the vegetative nervous 
system, which requires a certain balance of 
the lipoids for its proper activities. 

Another allied line of research has led to the 
study of chlorophyl, the coloring matter of 
plants, which protects them from the actinic 
rays of the sun. The pigmentation of the 
skin in man serves a similar purpose and 
may help to explain the comparative absence 
of cutaneous cancer in the colored races. Dr. 
Roffo is experimenting with chlorophyl to see 
if it can be utilized in some way to reduce the 
superabundance of cholesterol in the tissues of 
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those predisposed to, or already affected with, 
cancer. 

If one accepts Dr. Roffo’s theory, it follows 
that one should be able to prevent the occur- 
rence of cancer in predisposed individuals, or 
perhaps effect its cure when already present, 
by reducing the amount of cholesterol in the 
system through appropriate feeding. He has 
done this in animals, a number of white rats 
being divided into two groups, one of which 
was fed on a fatty diet, while the other was 
deprived of fats entirely. Both groups were 
then inoculated with malignant tumors, which 
failed to develop in the fat-free series, but 
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invariably did so in the others. If a tumor 
was already present it often disappeared. 

Although it is dangerous to reason from 
animals to man, nevertheless such an experi- 
ment is sufficiently suggestive to warrant the 
trial of the method in humans, which Dr. 
Roffo is at present doing, with what he regards 
as encouraging results. 

Whether one agrees with Dr. Roffo or not, 
and many will remain unconvinced, it must be 
acknowledged that he is doing earnest and 
scientific work which may lead to a welcome 
increase in our none too great knowledge of 
malignancy. LEONARD FREEMAN. 
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MASTER SURGEONS OF AMERICA 


JASPER HALPENNY 


N recording the death of Doctor Jasper Halpenny one more name is added 
to the distinguished list of surgeons and great medical teachers who have 
passed on. His death on December 19, 1930, was a great loss to Canadian 

medicine but particularly to the medical school and medical fraternity of Mani- 
toba. 

Doctor Halpenny was born in Listowel, Ontario, October 23, 1869, the son 
of Richard and Elizabeth Halpenny. He moved with his parents to the Province 
of Manitoba in 1880. He taught school in Manitoba in 1889-1891. He attended 
Manitoba University graduating in Arts and later received the degree of M.A. 
He took his medical course in Manitoba Medical College, and in 1900 Manitoba 
University conferred upon him the degrees of M.D. and C.M. 

For four years following graduation he was medical superintendent of the 
Winnipeg General Hospital. He was then appointed to the teaching staff of the 
department of surgery of the medical faculty of the University of Manitoba and 
continued actively in this capacity. In 1919, he was appointed professor of 
surgery and director of the department of surgery, a position he filled with 
great distinction until his voluntary retirement on account of ill health in 1927. 
During all these years he carried on a very busy practice in general surgery in the 
city of Winnipeg and for many years was chief of surgery in the Winnipeg General 
Hospital. 

Doctor Halpenny was keenly interested in medical research, particularly in 
surgical problems, leading the way for his students and confréres. He was never 
so happy as when working with his internes on clinical problems and his untiring 
energy and enthusiasm was always a great stimulus to them. He was responsible 
for the establishment of an experimental laboratory in the Medical College where, 
under his wise guidance, many young surgeons had an opportunity to do surgical 
work on dogs. 

In 1909, he was appointed government delegate to the International Medical 
Congress in Budapest, Austria, where he read an exhaustive paper on ‘“The 
Symptoms, Pathology and Treatment of Typhoid Spine.” On that occasion he 
was presented at the Austrian Court. 
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Doctor Halpenny’s activities were not confined to medicine alone. He took 
a very active interest in the social and public welfare of the community and for 
many years was a member of the Industrial Bureau of Winnipeg. He took a 
keen interest and was partly responsible for the establishment of periodic medical 
examinations of the school children of the public schools of the city of Winnipeg. 
He is joint author with his wife of How to be Healthy, a book which is still used in 
the public schools of this province as the text in teaching hygiene. 

In addition to his hospital and teaching appointments, he from time to time 
held many important offices such as president of the Manitoba Medical Asso- 
ciation, president of the Winnipeg Medical Society, member of the University 
Council of Manitoba, member of the Council of the Faculty of Medicine. He 
was one of the founders of the American College of Surgeons, and for a time 
served on the Board of Regents of the College and was later appointed vice- 
president. 

In religion he was a Methodist, independent in politics, a member of the Ma- 
sonic Fraternity, in all of which he took an active interest. 

One might eulogize at length his personal characteristics which were those 
of a man of firm convictions and boundless energy which was applied chiefly to 
his professional work, particularly medical teaching. The students always came 
first and he was their loyal friend. 

He married Lillian Brown Ireland who was responsible for his happy domestic 
life. She with three sons remain to mourn his death. Gorpon S. FAHRNI. 














REVIEWS OF 


rYAHE second half of the sixth volume of Veit’s 
[send der Gyndkologie! covers the clinical as- 
pects of uterine tumors, being therefore a com- 
panion volume to the first half of volume vi which 
dealt with the laboratory and microscopic studies 
of uterine neoplasms. Peham has written the sec- 
tion on myomata exclusive of radiation therapy. 
Esch has written the same for sarcomata, the sec- 
tions on the radiation therapy of both types of 
tumors being done by Martius. These sections are 
all complete, well illustrated, and contain careful 
compilations of the world’s statistics. 

The section on the treatment of carcinoma of the 
uterus is 400 pages long and is probably the most 
complete text on the subject available today. It is 
written by Pankow who has gathered together all 
the world literature on both the operative and the 
radiation therapy. The portion dealing with the 
operative form of therapy contains a detailed de- 
scription of each accepted type of operation, to- 
gether with a comparison of all of the published 
statistics; there are also splendid illustrations of 
each type of operation, many of which are in 
color. 

The section on radiation therapy is most note- 
worthy. Here is described every recognized type of 
radiation therapy the world over together with a 
comparison of published statistics and of the end- 
results obtained. A most complete and extensive 
bibliography of the world literature makes this 
volume a complete reference work of the subject of 
therapy of carcinoma of the uterus. To the clinician, 
the research worker, and the radiologist this work 
will stand out as the most usable and most complete 
work on the subject of carcinoma of the uterus. It 
must therefore be highly recommended. 

RAtpH A. REIS. 


HE author, James G. Poe, a teacher of anezs- 

thetics for 16 years, has compiled a didactic 
manual? on general anesthesia for the use of medical 
and dental students, internes, and general practi- 
tioners. The chapters cover the usual range of 
subjects discussed in the more comprehensive books 
on anesthetics. Explicit directions are given for the 
administration of the different anesthetic agents, 


1 Verr’s HANDBUCH DER GyNAKOLOGIE. Edited by Dr. W. Stoeckel. 
vol. vi, 2d half—Dre Kink DER UTERUS-TuMOREN. Edited by P. 
Esch, H. Martius, O. Pankow, H. v. Peham, L. Schénholz. 
J. F. Bergmann, 1931. 

2 MopeERN GENERAL ANESTHESIA; A PracticAL HANDBOOK. By 
James G. Poe, M.D. 
Company, 1932. 


Munich: 


2d ed rev. and enl. Philadelphia: F. A. Davis 
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NEW BOOKS 


and the signs of anesthesia are graphically charted. 
A chapter is devoted to the non-volatile anesthetics 
—avertin, sodium amytal, and pernocton. The final 
chapter is given to local anesthesia including spinal 
anesthesia. The typographical appearance and the 
general makeup of the volume is a credit to the 
publishers. ISABELLA C. HERB. 


T the time of his death Dr. Knox was engaged 
in the preparation of a new edition of his text- 
book.* The sections dealing with X-ray therapy 
were in a fairly advanced stage of preparation. The 
subject matter of some of the chapters had been 
exhaustively dealt with by Dr. Knox, but in others 
the revision had not reached an advanced stage and 
in some there were complete gaps in the work. By 
collaboration with Dr. N. S. Finzi and the help of 
Mrs. Knox (Alice Vance Knox, M.B., B.Ch.), Dr. 
Levitt has edited the finished chapters, supplied 
the missing portions of the uncompleted ones, and 
supplied new chapters to round out the work into a 
very commendable and reliable textbook on X-ray 
therapeutics. The balance has been held between 
the claims of the more conservative therapists and 
the intensive methods of what might be called the 
newer school. 

The work, therefore, represents a very fair esti- 
mate of the present field of X-ray therapy, not only 
for malignant disease, but for the numerous non- 
malignant diseases in which roentgen therapy is 
indicated. There are chapters on carcinoma and 
sarcoma in general, then chapters on diseases of the 
various systems, skin, blood, lymphatics, chest, 
digestive tract, urogenital tract; diseases of the pel- 
vic organs in the female, nervous diseases, thyroid 
and thymus affections, and diseases of the bones 
and joints. In the Appendix, a chapter is devoted 
to the recommendations of the international com- 
mittee concerning roentgen therapy. 

As should be the case in a textbook of this kind, 
about half of the work is devoted to technical and 
physical considerations, particularly those relating 
to the possibility of accurately measuring the in- 
cident dosage and the depth dosage delivered to the 
parts under treatment. The international y unit has 
been adopted, and carefully correlated with the unit 
skin dose, which at the time of Dr. Knox’s death was 
the accepted unit of dose measurement. The r unit 

3 A TEXTBOOK or X-Ray THERAPEUTICS. By (the late) Robert Knox, 
M.D., C.M.(Edin.), M.R.C.S.(Eng.), L.R.C.P.(Lond.), M.LE.E., 
D.M.RE. Completed and edited by "Walter M. Levitt, M.B.(Ire.), 


M.R.C.P.(Lond.), D.M.R.E.(Camb.). New York: The Macmillan 
Company, 1932. 
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relates to physical measurement, whereas the unit 
skin dose is a measurement of the biological effect. 
Much evidence of a biological character supports 
the view that the same dose in r of different wave- 
lengths does produce the same biological effects, the 
wave length range being even quoted as wide as 
from the Grenz rays to the y-rays of radium. The 
time factor, or time spacing of the radiations, 
is very important, and renders the problem much 
more complicated. In fact, a statement of dosage, 


BOOKS 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

THE SIGN OF BABINSKI; A Stupy OF THE EVOLUTION OF 
CorTICAL DOMINANCE IN PRIMATES. By John F. Fulton 
and Allen D. Keller. Springfield, Illinois, and Baltimore, 
Maryland: Charles C. Thomas, 1932. 

NEW AND NONOFFICIAL REMEDIES, 1932. Containing 
Descriptions of the Articles Which Stand Accepted by the 
Council on Pharmacy and Chemistry of the American 
Medical Association on January 1, 1932. Chicago: Amer- 
ican Medical Association, 1932. 

ANNUAL REPRINT OF THE REPORTS OF THE COUNCIL ON 
PHARMACY AND CHEMISTRY OF THE AMERICAN MEDICAL 
ASSOCIATION FOR 1931 WITH THE COMMENTS THAT HAVE 
APPEARED IN THE JOURNAL. Chicago: American Medical 
Association, 1932. 

ACCIDENTS, NEUROSES, AND COMPENSATION. By James 
H. Huddleson, M.D. With a foreword by J. Ramsay 
Hunt, M.D., Sc.D. Baltimore: The Williams & Wilkins 
Company, 1932. 

LE SPONDYLOLISTHESIS. 
Paris: Jouve & Cie, 1932. 

BroLocia y PATOLOG{A DE LA Mujer; TRATADO DE 
OBSTETRICIA Y GINECOLOG{A, PUBLICADO BAJO LA DIREC- 
CION DE LOS DoctorEs JosEF HALBAN Y Lupwic SEITz. 
Traducido directamente del original alem4n por Joaquin 
Nunez Grimaldos, con la colaboracién técnia del Dr. D 
Arcadio Sanchez Lépez. Tomo x. Madrid: Editorial 
Plus Ultra, 1932. 

THe Use or LrpropoL IN DIAGNOSIS AND TREATMENT; 
A CLINICAL AND RADIOLOGICAL SuRVEY. By. J. A. Sicard 
and J. Forestier. London: Oxford University Press, 1932. 

Tae ANATOMY OF THE HUMAN OrpiT AND ACCESSORY 
ORGANS OF Viston. By S. Ernest Whitnall, M.A., M.D., 
B.Ch.(Oxon.), M.R.C.S., L.R.C.P. (Lond.). 2d ed. New 
York and London: Oxford University Press, 1932. 

INDIVIDUALITY OF THE BLOODIN BIOLOGY ANDIN CLINICAL 
AND FoRENSIC MEDICINE. By Prof. Leone Lattes. Trans- 
lated by L. W. Howard Bertie, M.A., B.M., B.Ch.(Oxon.). 
London: Oxford University Press, 1932. 

Ciassic DESCRIPTIONS OF DISEASE; WITH  Biro- 
GRAPHICAL SKETCHES OF THE AuTHOoRS. By Ralph H. 
Major. Springfield, Illinois, and Baltimore, Maryland: 
Charles C. Thomas, 1932. 

A DescripTIvE ATLAS OF RADIOGRAPHS; AN AID TO 
MOopERN CLINICAL MetuHops. By A. P. Bertwistle, M.B., 
Ch.B., F.R.C.S. Ed. 2d ed. rev. and enl. St. Louis: The 
C. V. Mosby Company, 1932. 

Funcous Diseases; A CLInIco-MycoLocIcaL Text. By 
Harry P. Jacobson, M.D. With Introductions by Jay 


By Marc Antonin Azema. 
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without an accurate record of the time spacing of 
the treatments, is almost worthless. 

The work is a valuable one, and has the advantage 
that it is in English, available to American radiolo 
gists at once, most of the books hitherto published 
being in a foreign tongue. There is sad need for 
wide dissemination of the knowledge of properly 
administered and measured deep therapy, for it is 
a fact that a great deal of hit and miss X-ray treat- 
ment is being giveninthiscountry. James T. Case. 


RECEIVED 


Frank Schamberg, M.D., and Howard Morrow, M.D 
Springfield, Illinois, and Baltimore, Maryland: Charles 
C. Thomas, 1932. 

RECENT ADVANCES IN ANAESTHESIA AND ANALGESIA. 
By C. Langton Hewer, M.B., B.S. (Lond.). Philadelphia: 
P. Blakiston’s Son & Co., Inc., 1932. 

Urotocy in Women; A HANpBOOK OF URINARY 
DISEASES IN THE FEMALE Sex. By E. Catherine Lewis, 
M.S. (Lond.), F.R.C.S. (Eng.). London:  Bailliére, 
Tindall and Cox, 1932. 

Livre pD’OR A L’OccASION DU JUBILE DE VINGT-CINQ 
Ans pD’AcTiviTE CHIRURGICALE DU DocTEUR THEODOR! 
L. PAPAYOANNOU. Naumburg-Saale: Lippert & Co., 1932. 

CLINICAL ENDOCRINOLOGY OF THE FEMALE. By Charles 
Mazer, M.D., F.A.C.S., and Leopold Goldstein, M.1. 
Philadelphia and London: W.B. Saunders Company, 1932. 

Minor Surcervy. By Frederick Christopher, $.B., M.D., 
F.A.C.S. With a foreword by Allen B. Kanavel, M.D., 
F.A.C.S. 2d ed. Philadelphia and London: W. B. Saunders 
Company, 1932. 

THE AMERICAN ILLUSTRATED MEDICAL DICTIONARY. A 
Complete Dictionary of the Terms Used in Medicine. 
Surgery, Dentistry, Pharmacy, Chemistry, Nursing, Vet 
erinary Science, Biology, Medical Biography, etc., with the 
Pronunciation, Derivation, and Definition. By W. A 
Newman Dorland, A.M., M.D., F.A.C.S. 16th rev., enl 
ed. With the collaboration of E. C. L. Miller, M.D 
Philadelphia and London: W. B. Saunders Company, 1932 

PuysicAL THERAPEUTIC TEecHNIC. By Frank Butler 
Granger, A.B., M.D. 2d ed. Revised by William 1. 
McFee, M.D. Philadelphia and London: W. B. Saunders 
Company, 1932. 

THe Sputum; Its EXAMINATION AND CLINICAL SIGNIFI 
CANCE. By Randall Clifford, M.D. New York: Th 
Macmillan Company, 1932. 

MENTAL DericreNcy Due to BirtH Injuries. by 
Edgar A. Doll, Ph.D., Winthrop M. Phelps, M.D., Ruth 
Taylor Melcher, M.A. New York: The Macmillan 
Company, 1932. 

A Text-Book OF PATHOLOGY; AN INTRODUCTION 1 
MepicInE. By William Boyd, M.D., M.R.C.P. (Ed. 
F.R.C.P. (Lond.), Dipl. Psych., F.R.S.C. Philadelphia 
Lea & Febiger, 1932. 

HANDBOOK OF THE VACCINE TREATMENT OF CHRONI( 
RuHEuMATIC Diseases. By H. Warren Crowe, D.M., 
B.Ch. (Oxon.), M.R.C.S., L.R.C.P. 2d ed. New York 
and London: Oxford University Press, 1932. 

THE ADVANCE OF MEDICINE. By the Right Honourable 
Lord Moynihan, K.C.M.G., C.B. The Romanes Lecture, 
Delivered in the Sheldonian Theatre, June, 1932. New 
York and London: Oxford University Press, 1932. 

BIBLIOTHEQUE DU CANCER. CANCER DE LA LANGUE. 
By Pierre Sebileau. Paris: G. Doin & Cie, 1932. 
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AMERICAN COLLEGE OF SURGEONS 


PRELIMINARY PROGRAM FOR THE ST. LOUIS CLINICAL CONGRESS 


FRANKLIN H. MARTIN, M.D., Director-General 


GREETINGS FROM THE PRESIDENT 
ALLEN B. KANAVEL, M.D., Cuicaco 
HEN Lindbergh named his airship “The 


Spirit of St. Louis” it was more than a 

polite gesture. St. Louis has never been 
mediocre. The great Northwest and Southwest 
are hers by right of discovery and conquest. Her 
Papins, Chateaus, Ashleys, and other fur traders 
dominated the Northwest. She was the commer- 
cial center for Westport Landing and the Santa Fe 
Trail. From here Lewis and Clark started to 
Oregon and the Pacific, and Pike to Colorado. 
Here Beaumont finished his classical observations 
on Alexis St. Martin, and visiting surgeons will 
find much of his work and that of other early 
St. Louis physicians in the medical museum. 

Dominated by this pioneer energy and ability, 
the descendants of these empire builders have not 
been content with less than the best in civic 
affairs. Their hospitals and medical schools have 
kept step with the advances in medical education. 
St. Louis is the center to which physicians of the 
Southwest look for their clinical and post-gradu- 
ate instruction. Unfortunately the through con- 
tinental trains to New York, Chicago, Rochester, 
and San Francisco have turned the tide of travel 
to these cities; and the physicians of the West, 
North, and South have not appreciated at their 
true value the clinical facilities of St. Louis. It isa 
great pleasure to the American College of Sur- 
geons to offer these to its members from all parts 
of the United States and Canada. 

Evarts A. Graham, professor of surgery of 
Washington University School of Medicine, with 
a committee representing all the medical schools 
and hospitals, has prepared an extensive program 
presenting their clinical material, much of it 
unique in nature. Here will be found some types 
of surgical work not to be seen elsewhere in the 
United States. 

One word more. St. Louis is close enough to the 
old South to have retained, with its pioneer spirit, 
the charm and good will of southern courtesy so 
that our members may be certain of a warm pro- 
fessional hospitality. 


EVER has interest in the American College 
of Surgeons been keener than in this year 
of depression. Never has greater industry 

been manifested on the part of a Committee on 
Arrangements than that shown by the St. Louis 
group, under the chairmanship of Dr. Evarts A. 
Graham. Never has more genuine enthusiasm 
been demonstrated by medical schools and hos- 
pitals of a city in their preparation of a clinical 
program that will be of interest and benefit to their 
guests. The organized medical societies and the 
independent practitioners of St. Louis, as well as 
the entire medical profession of the state of 
Missouri, have exerted their best efforts in behalf 
of the Clinical Congress of the American College 
of Surgeons. Hence our Board of Regents con- 
gratulates itself that St. Louis was selected as the 
meeting place for 1932. 

It is gratifying that the volunteer applications 
for Fellowship this year, when the economic con- 
ditions are abnormal, are exceeding the usual 
rate; that the work of our Credentials Committees 
is being carried on even more judiciously, and 
with greater zeal; that the prospects for a normal 
group of fit applicants is so genuinely encouraging. 


OPERATIVE CLINICS AND DEMONSTRATIONS 


Operative clinics and demonstrations will be 
conducted by the medical departments of Wash- 
ington University and St. Louis University, and 
in twenty-six approved hospitals of St. Louis. 

It will be noted that clinics are scheduled for 
the afternoon of Monday, beginning at 2 o’clock, 
and for the mornings and afternoons of each of the 
four following days; and that the program in- 
cludes operative clinics and demonstrations in all 
branches of surgery—general surgery, gynecology, 
obstetrics, orthopedics, urology, proctology, oph- 
thalmology, otolaryngology, etc. 

The clinical program as published at this time 
is merely an outline or basis for the final program, 
as during the Congress the clinical program will be 
published daily in the form of bulletins prom- 
inently displayed on large bulletin boards at 
headquarters at the Jefferson Hotel. These bulle- 
tins will be posted each afternoon showing in 
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complete detail the clinics to be given on the 
following day. The same material will be pub- 
lished in the Daily Bulletin for distribution to the 
visiting surgeons early each morning. 

The clinical program presented by the St. Louis 
surgeons will provide many special features in- 
cluding (1) demonstrations of modern methods in 
the treatment of fractures at several of the hos- 
pitals where plans have been made for a compre- 
hensive showing of the methods used and the 
results obtained in the treatment of fractures, 
which forms so large a part of surgical work in 
large cities and industrial centers; (2) demonstra- 
tions of the treatment of cancer by surgery, 
radium and X-ray; (3) rehabilitation by surgery 
and physical therapy of patients injured in indus- 
trial and automobile accidents, etc.; (4) surgical 
research and experiment. 

EVENING MEETINGS 

The Executive Committee of the Clinical Con- 
gress has prepared programs for a series of five 
evening meetings as presented in the following 
pages. At the presidential meeting on Monday 
evening in the ballroom of the Jefferson Hotel 
following the introduction of distinguished guests, 
the president, Dr. Allen B. Kanavel, will give his 
retiring address. The president-elect, Dr. J. 
Bentley Squier, of New York, will be inaugurated 
and deliver the annual address. This will be 
followed by the annual John B. Murphy oration 
in surgery delivered by Sir William I. de Courcy 
Wheeler, of Dublin, Ireland. 

On Tuesday, Wednesday and Thursday eve- 
nings at meetings in the ballroom of the Jefferson 
Hotel papers on various surgical subjects of 
present-day interest will be presented and 
discussed by a number of eminent surgeons of the 
United States, Canada, and England. 

Two special orations are included in the pro- 
gram: (1) the annual oration on fractures by Dr. 
Philip D. Wilson, of Harvard Medical School and 
the Massachusetts General Hospital; (2) an ora- 
tion by Dr. Frederic A. Besley, chairman of the 
Board on Industrial Medicine and Traumatic 
Surgery, dealing with the present and future 
activities of this department of the College work. 

Two meetings of special interest to ophthalmol- 
ogists and otolaryngologists will be held in the 
ballroom of the Statler Hotel on Tuesday and 
Thursday evenings at which men of outstanding 
experience in these specialties will present papers. 


CONVOCATION 


At the annual Convocation on Friday evening 
the initiates of 1932 will be presented by the 
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Board of Regents for Fellowship in the College. 
Other interesting features of this session will he 
the conferring of Honorary Fellowships, the Con 
vocation address by the incoming president, Dr 
J. Bentley Squier, of Columbia University, and 
the Fellowship address by Dr. Robert A. Milli- 
kan, director of the Norman Bridge Laboratory 
of Physics, and chairman of the Executive Coun- 
cil of the California Institute of Technology at 
Pasadena. 


GUESTS FROM FOREIGN COUNTRIES 


Among the distinguished visitors from abroad 
who will attend the Clinical Congress and par- 
ticipate in its activities are Sir William I. de 
Courcy Wheeler, past-president of the Royal 
College of Surgeons of Ireland; Sir George Lentha! 
Cheatle, consulting surgeon, King’s College Hos- 
pital, London; Dr. José Goyanes, professor oi 
surgery in the National Academy of Medicine of 
Madrid, Spain, and president of the Society o! 
Surgeons of Madrid. 


SYMPOSIUM: CANCER IS CURABLE 


A special feature—of great interest to all cancer 
experts, and the public as well—will be a sympo- 
sium on the curability of cancer, to be held in the 
ballroom of the Jefferson Hotel at 2:30 o'clock, 
Thursday afternoon. This will be participated in 
by a group of clinicians who are particularly 
interested in the treatment of this disease. Each 
speaker will briefly record his “five-year cures of 
cancer.” In this unique symposium clinicians and 
pathologists will furnish incontrovertible evidence 
that cancer is curable; and the fact will be em 
phasized that if all cases of cancer were treated in 
the incipient stage, the cancer death rate of the 
United States would be reduced by one-third, or 
from 150,000 to approximately 100,000. 


SYMPOSIUM: TREATMENT OF FRACTURES 


The subject of fractures is one of perennial 
interest to the practicing physician and surgeon, 
and has an economic importance that is scarcely 
appreciated. The College has a committee under 
the chairmanship of Dr. Charles L. Scudder which 
has been working since 1922 to improve the treat 
ment of fractures on this continent. Correct 
methods applied early after occurrence of thi 
fracture will secure optimum results. Education 
of the laity on the subject of fractures, as well as 
the education of the medical student and the 
practitioner in his early years, has formed one o! 
the objectives of this committee. An increase in 
the number and complexity of fractures is a 
penalty of mechanical progress and makes in- 
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cumbent upon the profession adequate prepara- 
tion to meet this unfortunate situation. 

The College has taken cognizance of this situa- 
tion and a symposium on fractures at the Jefferson 
Hotel at 2:30 Wednesday afternoon has been 
prepared as an important phase of this Clinical 
Congress. Fractures of individual bones will be 
discussed from the standpoints of diagnosis and 
treatment by members of the Committee on 
Fractures and other leaders in this field. The 
educational value of this symposium will be meas- 
ured by its subsequent effect in the diminution of 
the period of disability and the increase in the 
completeness of restoration of function of those 
who suffer from fractures. 


SYMPOSIUM: TEACHING OF SURGERY AND THE 
SURGICAL SPECIALTIES 


Believing that an excellent opportunity exists 
to arrive at a plan for the teaching of surgery 
which will be possible and satisfactory, a commit- 
tee has been appointed by the American College 
of Surgeons to study undergraduate, graduate,and 
postgraduate teaching of surgery and the surgical 
specialties. The members of the committee are: 
Dr. Fred C. Zapffe, chairman; Dr. Elliott C. Cut- 
ler, Dr. Irving S. Cutter, Dr. George J. Heuer, 
Dr. Alexander R. Munroe, and Dr. Allen O. 
Whipple. 

A number of eminent teachers and clinicians of 
the United States and Canada have been asked 
to participate in a symposium on the subject to be 
presented on Wednesday afternoon at 2:00 at the 
Jefferson Hotel. Meanwhile, the committee is 
soliciting the opinions of chiefs or heads of surgical 
departments in the undergraduate, graduate, and 
postgraduate medical schools. Based on these 
opinions, there will be formulated for considera- 
tion an outline of approved courses in surgery and 
the specialties that may be used in building 
courses in individual schools. 

This is not an effort to standardize the teaching 
of surgery or the specialties. The reports will 
emphasize what the teachers of these subjects be- 
lieve to be the best means of imparting funda- 
mental principles, and of laying a sound founda- 
tion for future development. It is the underlying 
desire to arrive at the best and most effective 
training of the surgeon and the specialist of the 
future. 


SYMPOSIUM: INDUSTRIAL MEDICINE AND 
TRAUMATIC SURGERY 


The care of the injured man ranks in importance 
with the care of those who are disabled through 
disease. Safety measures for the prevention of in- 
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jury have been widely adopted by industry, but 
adequate organization for the care of those who 
do become ill or injured has not been provided in 
all industries. The College has conducted investi- 
gations and surveys in large areas of the United 
States to ascertain present medical conditions in 
industry and to inform employers of adequate 
methods. Some of the results of these surveys 
will be presented by the investigators at this 
symposium at 2:30 Friday afternoon in the ball- 
room of the Jefferson Hotel, under the auspices 
of the Board on Industrial Medicine and Trau- 
matic Surgery, of which Dr. Frederic A. Besley is 
chairman. Other subjects of importance in indus- 
trial medicine and traumatic surgery in industry 
and in the non-industrial world will be included. 


ANNUAL MEETING 


The annual meeting of the College will convene 
in the ballroom of the Jefferson Hotel at 1:30 
o’clock, Thursday afternoon. The routine reports 
of the activities will be briefly summarized by the 
administrative personnel of the College. The 
Director-General will speak of the progress of new 
activities, among them: (1) The study of facilities 
for the treatment of cancer, based on information 
secured through personal surveys. The American 
College of Surgeons has taken the stand that the 
best means immediately available to improve the 
care of cancer cases, and to reduce the excessive 
cancer mortality, is through the organization of 
cancer diagnostic clinics in already existing hos- 
pitals and other approved institutional clinics 
where cancer can be specially treated. (2) Indus- 
trial medicine and traumatic surgery; results of 
personal surveys to determine facilities available 
for the care of the ill and injured in industry; co- 
operation of the College with industries in formu- 
lating plans for the care of employes. 


COMMUNITY HEALTH MEETING 


For several years the College has presented 
personal health talks at a large number of com- 
munity meetings, held principally in cities of from 
100,000 to 300,000 inhabitants. These gatherings 
have been popular with the lay public. 

Such a community health meeting is planned 
for 8 o'clock, Wednesday evening, in the gym- 
nasium of St. Louis University. The program will 
appeal to the public. It will deal with intimate 
personal health topics, presented in short, illus- 
trated talks by eight specialists selected from the 
medical teaching centers of the continent, supple- 
mented by motion pictures. Such programs have 
been built up by the College during the last twelve 
years in a manner to interest the public in personal 
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health problems, especially as they pertain to 
preventable and curable diseases. It is the pur- 
pose of the College to interest the public in the 
fundamental principles of scientific medicine. 


EDUCATIONAL AND SCIENTIFIC EXHIBITS 


Departmental activities of the College will be 
demonstrated by means of a series of exhibits 
placed on the mezzanine floor adjacent to head- 
quarters. These include exhibits by the Com- 
mittee on Fractures, with Dr. Charles L. Scudder, 
Boston, chairman, in attendance for consultation 
on the organization of fracture work; Committee 
on the Treatment of Malignant Diseases, Dr. 
Robert B. Greenough, Boston, chairman; Regis- 
try of Bone Sarcoma, Dr. Dallas B. Phemister, 
Chicago, chairman; Board on Medical Motion 
Picture Films, Dr. J. Bentley Squier, New York, 
chairman; Industrial Medicine and Traumatic 
Surgery, Dr. Frederic A. Besley, Waukegan, 
Illinois, chairman; Cancer Clinic Organization in 
charge of Dr. Bowman C. Crowell, associate 
director of the College; Hospital Standardization 
in charge of Dr. Malcolm T. MacEachern, asso- 
ciate director of the College; Department of 
Literary Research. 


HOSPITAL STANDARDIZATION CONFERENCE 


For the fifteenth annual hospital standardiza- 
tion conference of the College, an interesting 
program of papers, round table conferences and 
practical demonstrations dealing with many of 
the problems related to the hospital standardiza- 
tion program of the College has been prepared. 
The conference opens on Monday morning at 9:30 
o’clock in the ballroom of the Jefferson Hotel. 
On* Tuesday morning, afternoon and evening 
sessions will be held in the Tuttle Memorial 
Auditorium directly across Locust Street from the 
hotel. The sessions on Wednesday morning and 
afternoon will be held in the same Auditorium. 
On Thursday a series of practical demonstrations 
will be given in certain of the St. Louis hospitals. 

The program for this annual conference has 
been specially planned to interest surgeons, hos- 
pital trustees, executives, nurses, etc., and the 
College extends an invitation to attend this con- 
ference to all persons interested in the hospital 
oa. SURGICAL FILM EXHIBITION 

Throughout the week medical motion picture 
films, both sound and silent, will be exhibited 
daily at the Statler Hotel. The showing of films, 
demonstrating clinical features of interest, has met 
with popular acceptance in previous years, and a 
number of new films will be shown this year. 
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IMPORTANT DECISIONS 


The Board of Regents is considering severa! 
fundamental problems of policy, with the expec- 
tation of arriving at conclusions upon which it can 
make definite pronouncements. The discussions 
involve problems to which the College has devoted 
serious study during the past few years, among 
them industrial medicine and traumatic surgery, 
and the several bases of compensation. Every 
credentials committee of the college requires 
definite information on this subject in passing upon 
candidates for fellowship. 


STATE AND PROVINCIAL EXECUTIVE COMMITTEES 


A meeting of the State and Provincial Execu 
tive Committees with officials of the College has 
been called for 11:30 o’clock Wednesday morning 
at the Jefferson Hotel. These meetings are held 
annually for the purpose of obtaining information 
on which may be based the itinerary of the College 
for its sectional meetings and the desirable group- 
ing of states and provinces. 


TECHNICAL EXHIBITION 


An extensive technical and educational exhibi- 
tion, under the direction of Mr. A. D. Ballou, 
general manager of the Clinical Congress, will 
occupy the Crystal and Ivory rooms and foyeis 
of the mezzanine floor at the Jefferson Hotel. 
This exhibition will include surgical instruments 
and apparatus of all kinds, hospital, laboratory. 
X-ray and other diagnostic and _ therapeutic 
equipment, medical books, pharmaceuticals, etc. 
A visit to the technical exhibition will provide 
many suggestions for improving the environment 
of the surgeon, including the newest in physical, 
therapeutic and mechanical innovations. 


HEADQUARTERS 


General headquarters for the Clinical Congress 
will be established at the Jefferson Hotel, 12th 
and Locust streets, where the ballroom, Crystal 
and Ivory rooms and foyers adjacent thereto on 
the mezzanine and second floors have been, re- 
served for the exclusive use of the Congress for 
scientific meetings, conferences, registration and 
ticket bureaus, bulletin boards, executive offices, 
scientific and technical exhibitions, etc. The ball- 
room of the Statler Hotel, at Washington and oth 
streets, will be utilized daily for film exhibitions 
and scientific sessions on Tuesday and Thursday 
evenings. ; 

ADVANCE REGISTRATION 

Attendance at the St. Louis session will be 
limited to a number that can be comfortably 
accommodated at the clinics—the limit of attend- 
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ance being based upon the result of a survey of the 
amphitheaters, operating rooms and laboratories 
in the hospitals and medical schools to determine 
their capacity for accommodating visitors. It will 
he necessary, therefore, for those who wish to 
attend the Clinical Congress in St. Louis to regis- 
ter in advance. 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacity of the room in which 
that clinic will be given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting. To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which is 
non-transferable, must be presented in order to 
secure Clinic tickets and admission to the eve- 
ning meetings. 


REDUCED RAILWAY FARES 


The railways of the United States and Canada 
have authorized reduced fares on account of the 
St. Louis session of the Clinical Congress so that 
the total fare for the round trip will be one and 
one-half the ordinary first-class one-way fare. To 
take advantage of the reduced rates it is neces- 
sary to pay the full one-way fare to St. Louis, 
procuring from the ticket agent when purchasing 
ticket, a “‘convention certificate,” which certifi- 
cate is to be presented at headquarters for the 
signature of the general manager of the Clinical 
Congress and the visé of a special agent of the 
railways. Upon presentation of a viséd certificate 
to the ticket agent in St. Louis not later than 
October 25, a ticket for the return journey by 
the same route as traveled to St. Louis may be 
purchased at one-half the one-way fare. 

In the eastern, central, and southern states and 
eastern provinces of Canada tickets may be pur- 
chased between October 14 and 20; in other sec- 
tions of the United States and Canada at earlier 
dates. The return journey must be completed 
within thirty days from date of sale of ticket to 
St. Louis. 

The reduction in fares does not apply to Pull- 
man fares nor to extra fares charged for passage 
on certain trains. Local railroad ticket agents will 
supply detailed information with regard to dates 
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ST. LOUIS HOTELS AND THEIR RATES 


Minimum rates 
_ with bath 
Single Double 


American, Market and Seventh Sts $1.50 $2.50 
American Annex, Market and Sixth Sts iso 2.56 
Chase, Lindell Blvd. at Forest Park 3.00 5.00 
Claridge, Locust and Eighteenth Sts 2.00 3.00 
Congress, Union Blvd. and Pershing Ave. 3.00 4.00 
Coronado, Lindell Blvd. and Spring Ave. 3.00 4.50 
Fairmont, Maryland and Euclid Aves 2.50 3.50 
Forest Park, W. Pine Blvd. and Euclid. 2.50 4.00 
Gatesworth, Union and Lindell Blvds 3.00 4.50 
Jefferson, Twelfth Blvd. and Locust St 3.00 4.00 
Kings-Way, Kingshighway and W. Pine 3:66. 3.066 
Robert E. Lee, Eighteenth and Pine Sts. . seen 3.50 
Lennox, Ninth and Washington Ave 3.50 5.00 
Majestic, Eleventh and Pine Sts. 2.00 3.00 
Mark Twain, Eighth and Pine Sts....... 2.50 4.00 
Marquette, Eighteenth and Washington. . 2.00 3.00 
Maryland, Ninth and Pine Sts. 2.00. 3.00 
Mayfair, Eighth and St. Charles Sts. 3.50 5.00 
Melbourne, Grand Ave. and Lindell... 2.50 4.00 
Missouri, Locust and Eleventh Sts. 2.00 3.00 
Park Plaza, Kingshighway at Maryland.. 4.00 5.00 
Roosevelt, Delmar and Euclid Ave ; 2.50 4.00 
Senate, Union Blvd. and Pershing Ave... 3.00 4.00 
Statler, Ninth and Washington Sts. 4.00 6.00 
Warwick, Fifteenth and Locust Sts. .. 2.50 4.00 


of sale, rates, routes, etc. Stop-overs on both the 
going and return journeys may be had within 
certain limits. 

Full fare must be paid from starting point to 
St. Louis, and it is essential that a “convention 
certificate” be obtained from the agent from 
whom the ticket is purchased. These certificates 
are to be signed by the general manager of the 
Clinical Congress and viséd by a special railroad 
agent at Clinical Congress headquarters on or 
before October 21. No reduction in railroad fares 
can be secured except in compliance with the 
regulations outlined and within the dates speci- 
fied. It is important to note that the return trip 
must be made by the same route as used in going 
to St. Louis, that the certificate must be viséd 
at headquarters during the meeting and return 
ticket purchased not later than October 25. 

An exception to the above arrangement is to be 
noted in the case of persons traveling from points 
in certain far western states and British Colum- 
bia, who will be able to purchase round trip sum- 
mer excursion tickets which wiil be on sale up to 
and including October 15 witha final return limit 
of October 31. The summer excursion fare is 
somewhat lower than the convention fare men- 
tioned above but is available only in certain of 
the far western states and British Columbia. 
Tickets sold at summer excursion rates permit 
traveling to St. Louis by way of a direct route and 
returning by way of another direct route with 
liberal stop-over privileges. 
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PROGRAM FOR EVENING MEETINGS 


BALLROOM, JEFFERSON HOTEL 


Presidential Mecting—-Monday Evening, 8215 

Invocation. 
Address of Welcome: Evarts A. GraHam, M.D., St. Louis, Chairman, Committee on Arrangements. 
Introduction of Foreign Guests. 
Address of Retiring President: Intangibles in Surgery. ALLEN B. KANAvVEL, M.D., Chicago. 
Inaugural Address: Fundamentals of Specialism. J. BENTLEY SQurER, M.D., New York. 
The John B. Murphy Oration in Surgery: Pillars of Surgery. Str WrLi1Am I. pECourcY WHEELER, 

M.S., F.R.C.S.L., Dublin, Ireland. 


Tuesday Evening, 8:15 
Bronchiectasis and Its Treatment by Lobectomy in One Stage. HArotp Brunn, M.D., San Francisco. 
A Discussion of Some Principles Involved in the Pathology and Treatment of Empyema Thoracis. 
Josepu A. Danna, M.D., New Orleans. 
Discussion: Evarts A. Grauam, M.D., and Harry C. Baton, M.D., St. Louis. 
An Experimental and Clinical Study of the Use of Radium in the Brain. Loyat Davis, M.D., and Max 
Cutter, M.D., Chicago. 
Discussion: Ernest Sacus, M.D., St. Louis. 


Wednesday Evening, 8:15 

Gynecological Symposium: 

The Results of Irradiation in the Treatment of Functional Uterine Bleeding. FLoyp E. Krenr, 

M.D., Philadelphia. 
The Detection of Clinically Latent Cancer of the Cervix. WILLIAM P. Graves, M.D., Boston. 
Discussion: H. S. Crossen, M.D., and GeorGE GELLHORN, M.D., St. Louis. 

Fracture Oration: Fractures about the Elbow. Pxuitre D. Witson, M.D., Boston. 
Oration: Industrial Medicine and Traumatic Surgery. FReEDERIC A. BESLEY, M.D., Waukegan, Illinois. 


Thursday Evening, 8:15 
Symposium on Surgery of the Large Bowel: 
Diverticulitis of the Large Bowel. VERNON C. Davip, M.D., Chicago. 
The Hopeful Prognosis of Carcinoma of the Colon. FrEp W. RANKIN, M.D., Rochester, Minnesota. 
Discussion: WILLARD Bartlett, M.D., and Harvey S. McKay, M.D., St. Louis. 
Some Observations on Appendicitis: a Review of Four Thousand Appendectomies. J. M. T. FINNEY, JR., 
M.D., Baltimore. 
Discussion: Joun O. Bower, M.D., Philadelphia, and MaLverN B. Cropton, M.D., St. Louis. 
Inflammation. Srr GeorGeE LENTHAL CHEATLE, K.C.B., C.V.O., F.R.C.S., London, England. 
Discussion: Major G. SEELIG, M.D., and Exits Fiscuer, M.D., St. Louis. 


Convocation—Friday Evening, 8:15 
Invocation. The Rr. Rev. WrLLiAm ScARLETT, Bishop of the Protestant Episcopal Church for the St. 
Louis Diocese. 
Conferring of Fellowships. 
Conferring of Honorary Fellowships. 
Presidential Address: The American College of Surgeons; Twenty Years of Ambitious Effort. J. BENTLEY 
Squier, M.D., New York. 
Fellowship Address: Some New Things in Physics. Rospert ANDREWS MILLIKAN, Ph.D., LL.D., Sc.D., 
Nobel Laureate; Director, Norman Bridge Laboratory of Physics, and Chairman of the Executive 
Council, California Institute of Technology, Pasadena. 
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SYMPOSIUM: CANCER IS CURABLE 


Thursday, 2:30 P.M.—Ballroom, Jefferson Hotel 


ROBERT B, GREENOUGH, M.D., Boston; Chairman, Committee on the Treatment of Malignant Diseases 


General subject of curability of cancer: 
WituiAM J. Mayo, M.D., Rochester, Minn. 


General cases of five-year cures: 
GEORGE W. CRILE, M.D., Cleveland 
Josepu C. BLoopcoop, M.D., Baltimore 


Cancer of the Stomach: 
Dr. GAtEwoop, Chicago 

Cancer of the Kidney, Bladder, Prostate 
J. BENTLEY SQuIER, M.D., New York 
Hucu H. Younc, M.D., Baltimore 


, FLtoyp E. Keener, M.D., Philadelphia Cancer of the Kidney and Bladder: 
DonaLp GuturiE, M.D., Sayre, Pa. WALTMAN WALTERS, M.D., Rochester, Minn. 
FRANK H. Laney, M.D., Boston _ Cancer of the Testes: 
Neit JoHN Mactean, M.D., Winnipeg FRANK Hinman, M.D., San Francisco 
. Howarp CANNING TAyLoR, M.D., New York wi 
Cancer of the Bladder, Prostate, Testes: 
Pe —" Epwarp L. Keyes, M.D., New York 
Cancer of the Cervix, Uterus and Breast: ; on gstepn oe saline 
FRANK W. Lyncu, M.D., San Francisco Malignancy of Cerebral Tumors: 
: WINCHELL McK. Craic, M.D., Rochester, 





Cancer of the Uterus: 
Curtis F. Burnam, M.D., Baltimore 
Lincotn Davis, M.D., Boston 
GEORGE GRAY WARD, M.D., New York 


Cancer of the Pelvic Organs: 
WILLIAM E. CALDWELL, M.D., New York 


Cancer of the Breast: 
W. Wayne Bascock, M.D., Philadelphia 
J. M. T. Finney, M.D., Baltimore 
STUART W. HARRINGTON, M.D., Rochester, 
Minn. 
Burton J. Lee, M.D., New York 
JONATHAN WaAINwRIGHT, M.D., Scranton, Pa. 


Minn. 


Tumors of the Central Nervous System: 

WILLIAM JASON M1xtTerR, M.D., Boston 
Cancer of the Larynx: 

FieLpinc O. Lewis, M.D., Philadelphia 
Cancer of the Mouth, including Lip, Tongue, 
Cheek, Tonsils: 
ViItRAY P. Biatr, M.D., St. Louis 
Ferris SmitH, M.D., Grand Rapids 


Malignant Tumors of the Eye: 

Jonas S. FRIEDENWALD, M.D., Baltimore 
Cancer of the Skin: 

ERwIN P. ZeISLER, M.D., Chicago 


EVENING MEETINGS—SECTION ON OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Tuesday Evening, 8:15—Ballroom, Statler Hotel 


Cart Barck, M.D., St. Louis, Presiding 
Highways and Byways in Ophthalmology. Hans Barkan, M.D., San Francisco. 
Changes in Ocular Refraction. Epwarp JAckson, M.D., Denver, Colo. 


Thursday Evening, 8:15—Ballroom, Statler Hotel 


Max A. GotpsTEIN, M.D., St. Louis, Presiding 


History and Development of the Operative Treatment of Facial Palsy. Artuur B. Duet, M.D., New 
York. 


Suppuration of the Petrous Apex in Relationship to Meningitis. Wertts P. Eaciteron, M.D., Newark, 
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CONFERENCES—SYMPOSIA—-PUBLIC MEETING 


THE TREATMENT OF FRACTURES 
Wednesday, 2:30 p.M.—Ballroom, Jefferson Hotel 
CuHarLes L. ScuppEr, M.D., Boston; Chairman, Com- 

mittee on the Treatment of Fractures. 

Simplifying the Treatment of Fractures. Pau. B. MAGNnu- 
son, M.D., Chicago. 

Treatment of Fractures of Femur by the Russell Exten- 
sion Method. W. Estett Ler, M.D., Philadelphia. 

Fractures of the Pelvis. LLoyp NoLanp, M.D., Birming- 
ham, Ala. 

The Exact Réle of Physical Therapy in the Treatment of 
Fractures. CLAY RAy Murray, M.D., New York. 

Pathological Fractures. ExLpripGe L. Exiason, M.D., 
Philadelphia. 

The Management of Depressed Fractures of the Skull with 
Brain Injury. Howarp C. Narrzicer, M.D., San 
Francisco. 

The Treatment of Posterior Marginal Fracture of the 
Tibia with Backward Dislocation of the Astragalus. 
FRANK D. Dickson, M.D., Kansas City. 

Treatment of Compound Fractures. GrorGE V. FosTER, 
M.D., Pittsburgh. 


TEACHING OF SURGERY AND SURGICAL 
SPECIALTIES 
Wednesday, 2:00 P.M.—Jefferson Hotel 

Interest of the American College of Surgeons in Medical 
Education. FRANKLIN H. Martin, M.D., Director- 
General, Chicago. 

Purpose and Work of the Committee on Undergraduate, 
Graduate,and Postgraduate Teaching of Surgery and 
the Surgical Specialties. FRrepErIcK C. ZAPFFE, 
M.D., Chicago, Chairman. 

Undergraduate Teaching of Surgery and the Surgical 
Specialties. Exitiorr C. Cutter, M.D., Harvard 
Medical School, Boston. 

Graduate Teaching of Surgery and the Surgical Specialties. 
GrorGE J. Hever, M.D., Cornell University Medical 
College, New York. 

Postgraduate Teaching of Surgery and the Surgical Spe- 
cialties. ALLEN O. WuippLe, M.D., Columbia Uni- 
versity College of Physicians and Surgeons, New York. 

Licensure of the Surgeon and the Specialist. ALEXANDER 
R. Munroe, M.D., University of Alberta, Edmonton. 

Discussion: Opened by Irvine S. Cutter, M.D., Dean, 
Northwestern University Medical School, Chicago; 
Howarp C. Narrzicer, M.D., University of Cali- 
fornia Medical School, San Francisco; SamurEL C. 
Harvey, M.D., Yale University School of Medicine, 
New Haven; OwEN H. WANGENSTEEN, M.D., Uni- 
versity of Minnesota Medical School, Minneapolis. 


INDUSTRIAL MEDICINE, FRAUMATIC SURGERY 


Friday 2:30 p.M.—Ballroom, Jefferson Hotel 
FrepeErIC A. Brestey, M.D., Chairman, Presiding. 
Industrial Medicine and Traumatic Surgery. FRANKLIN 

H. Martin, M.D., Chicago. 

Personal Surveys; a Report of Findings. E. W. W1ttram- 
son, M.D., and M. N. Newauist, M.D., Chicago. 

Injuries to the Lung. A. L. Lockwoop, M.D., Toronto. 

Silicosis and Other Dust Diseases. C. O. SAPPINGTON, 
M.D., Chicago. 

Occupational Diseases. 
Cincinnati. 

Care of Employees in Industry by Physicians and Surgeons 
in Independent Practice. FREDERICK W. SLose, 
M.D., Chicago. 

Method of Evaluating Extent of Injuries. Eart D. Mc- 
Brive, M.D., Oklahoma City. 

The Problem of Competition in Industrial Medicine and 
Traumatic Surgery. H. J. WHiTacre, M.D., Tacoma 

Three Minor but Disabling Complications of Injuries- 
Indelible Pencil Injuries, Cattle Hair Infections, and 
Persistent (i:dema. ALLEN B. KANAvVEL, M.D. 
Chicago. ; 


CaREY Pratt McCorp, M.D., 


COMMUNITY HEALTH MEETING 


Wednesday, 8:00 p.M.—St. Louis University Gymnasium 

J. BENTLEY Squier, M.D., New York; President, Ameri 
can College of Surgeons, Presiding. 

Addresses of Welcome. Evarts A. GRAHAM, M.D,, St. 
Louis; Chairman, Committee on Arrangements; and 
Rev. A. M. ScuwiTActa, Dean, St. Louis University 
School of Medicine. 

The American College of Surgeons—Its Aims and Objects. 


FRANKLIN H. Martin, M.D., Director-General, 
Chicago. 

Seven Wonders of Medicine. BowMAN C. CROWELL, M.D., 
Chicago. 


The Dividends of Medical Science. 
M.D., Chicago. 

Choosing Your Hospital. 
M.D., Chicago. 

Medicine of the Future. G. W. CriLe, M.D., Cleveland. 

— Curable Disease. Burton J. LEE, M.D., New 
York. 

That Ache in Your Back. Puiirp H. Kreuscuer, M.D., 
Chicago. 

Why Are You Nervous? 
Rochester, Minn. 
Doctors, Hospitals, and Patients. RoBeRT JOLLY, Houston, 

Texas. 
Motion Picture: Acute Appendicitis. 


ALLEN B. KANAVEL, 


Matcotm T. MAcEACHERN, 


ALrreD W. Anson, M.D., 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Vonday, 9: 30-12: 30—Ballroom, Jefferson Hotel 


ALLEN B. Kanavet, M.D., Chicago; President, American 
College of Surgeons, presiding. 

Address of Welcome. Curtis H. Lour, M.D., St. Louis. 

Greetings from the President-Elect. J. BENTLEY SQUIER, 
M.D., New York. 

Report of the Fifteenth Annual Hospital Standardization 

Survey and Official Announcement of the 1932 List of 


Approved Hospitals. FRANKLIN H. Martin, M.D., 
Chicago; Director General, American College of Sur 
geons. 
The Standardized Hospital as a Medical Education 
Center. ALLEN B. KANAVEL, M.D., Chicago. 
Discussion. Horace J. WHITACRE, M.D., Tacoma, Wash. 
The Changing Relationship of the Doctor to his Workshop. 
G. Harvey AGNeEw, M.D. Toronto. 
Discussion. WiLt1AM D. Cutter, M.D., Chicago. 
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Medical and Hospital Economics. DANIEL Crossy, M.D., 
Oakland. 

Discussion. Freperic A. Bestey, M.D., Waukegan, Til. 

How the Hospital Management and Medical Staff Can 
Co-operate in Reducing Mortality Rate of Appen- 
dicitis. JoHn O. Bower, M.D., Philadelphia. 

Discussion. GEORGE DAvip STEWART, M.D., New York. 

Oxygen Therapy in Hospitals, Equipment and Manage- 
ment. WILLIAM THALHIMER, M.D., Chicago. 

Discussion. GEORGE W. CriLE, M.D., Cleveland. 

Monday, 2:00-5:00—Ballroom, Jefferson Hotel 

\LLEN B. KANAVEL, M.D., Chicago; presiding. 

Pertinent Problems Affecting Hospitals and Their Solution 
—From a Nation-Wide Survey. E. Muriet Ans- 
COMBE, R.N., St. Louis. 

Discussion. W. HAMILTON CRAWFORD, Hattiesburg, Miss. 

Economic Conditions Affecting Canadian Hospitals; How 
These Are Being Met. ArtHuR J. SWANSON, Toronto. 

Discussion. Ross MILiar, M.D., Ottawa. 

Co-operation of Hospital Boards and Hospital Executives 
with Medical Staffs in the Diagnosis and Treatment 
of Cancer. Burton J. Ler, M.D., New York. 

Discussion. BowMAN C. Crowe LL, M.D., Chicago. 

Follow-Up and Study of End Results as Carried on by the 
Mayo Clinic. ALrrep W. Apson, M.D., Rochester. 

Discussion. PxHittp H. Kreuscuer, M.D., Chicago. 

Fusing the Triple Viewpoints on Nursing—Doctors’, 
Nurses’ and Hospital Executives’. MAry M. Rosperts, 
R.N., New York. 

Discussion. DoNALp Guturte, M.D., Sayre, Pa. 

Basic Standards for Schools of Nursing. Rrv. ALPHONSE 
M. Scuwitat.a, S.J., Ph.D., St. Louis. 

Discussion. J. Dewey Lutes, Chicago. 

Tuesday, 10:00-12:30—Tuttle Memorial Auditorium 
L. H. Burtincuam, M.D., St. Louis, presiding. 
Depression Developments in Relation to Hospital Eco- 
nomics. B. C. MAcLEAN, M.D., New Orleans. 
Symposium—Efficiency and Economics as Applied to: 
The Clinical Laboratory. J. J. Moore, M.D., 
Chicago. 

The X-Ray Department. EpwArpD H. SKINNER, M.D., 
Kansas City, Mo. 

The Physical Therapy Department. Joun S. CouL- 
TER, M.D., Chicago. 

The Administration of Anesthesia. JosepH Mc- 
NEARNEY, M.D., St. Louis. 

The Administration of the Food Service. EUGENIA 
SHRADER, St. Louis. 

The Handling of Surgical Dressings and Supplies. 
SISTER PHILOMENA, St. Louis. 

General Discussion. Opened by E. E. King, St. Louis. 


Tuesday, 2:00—5:00—Tuttle Memorial Auditorium 


Round Table Conference. Administrative, Professional, 
Economic, and Social Problems Affecting Hospitals. 
Conducted by R. C. Buerk1, M.D., Madison, Wis. 


Tuesday, 8:00-10:00—Tuttle Memorial Auditorium 


Joint Meeting for Hospital Trustees, Hospital Executives, 
and Members of Medical Staffs. PAuL H. FESLER, 
Chicago, presiding. 

Greetings from Trustees of the Hospitals of St. Louis. 
AARON WALDHEIM, St. Louis. 

Criteria to be Observed in Selecting the Governing Body 
of a Hospital. C. W. Muncer, M.D., Valhalla, N. Y. 

Discussion. FRANK RAND, St. Louis. 

Responsibility of Governing Body in Selecting Super- 
intendent. C. G. PARNALL, M.D., Rochester, N. Y. 

Discussion. FRANK V. Hamar, St. Louis. 
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How Hospital Trustees Can Keep Abreast with the Ad- 
vances in Hospital Administration. Matruew O. 
Fo.ey, Chicago. 

Discussion. W. W. Martin, St. Louis. 

Removing Hospitals from the Influence of Politics. Joun 
A. McNAMARA, Chicago. 

Discussion. E. P. Hocan, M.D., Birmingham, Ala. 

General Discussion. Opened by Rev. R. D. S. PutNey, 
St. Louis. 


Wednesday 10:00-12:30—Tuttle Memorial Auditorium 

Bert W. CALpwELL, M.D., Chicago, presiding. 

Handling of Communicable Diseases in Connection with a 
General Hospital. HeNry Row LANnp, Toronto. 
Discussion. WALTER C. G. KrRCHNER, M.D., St. Louis. 
The Individual Doctor’s Responsibility for Clinical Rec- 
ords. WALTER F. Cote, M.D., Greensboro, N.C. 
Discussion. DEWELL GANN, JR., M.D., Little Rock, Ark. 
The Value and Scope of Medical Social Service Work in 
the Hospital. GrAcE BEALS FerGusON, St. Louis. 

Discussion. Ropert E. Nerr, Iowa City, Iowa. 

How the Medical Social Worker Can Assist in the Present 
Economic Situation. RutH Lewis, St. Louis. 

Discussion—-Brry~t B. AnscomBr, R.N., Kansas City. 

The Role of the Social Worker in the Diagnosis and Treat- 
ment of Cancer. ELEANOR COCKERILL, St. Louis. 

Discussion. Frank L. Rector, M.D., Evanston, IIl. 

General Discussion. Opened by B. A. WiLkEs, M.D., Cape 
Girardeau, Mo. 

Wednesday 2:00-5:00—Tuttle Memorial Auditorium 

Round Table Conference. Administrative, Professional, 
Economic, and Social Problems as Affecting Hospitals. 
Conducted by RoBert JoLty, Houston, Texas. 

Thursday 9:00-12:00—Jewish Ios pital 

Round Table Conferences and Demonstrations. Conducted 
by Ropert JoLtty, Houston, Texas; MAtcoum T. 
MacEaAcuern, M.D., Chicago; assisted by E. MurRrEL 
ANSCOMBE, R.N., St. Louis. 

Preparedness for Emergencies in Hospitals. JeROME 
Smuon, M.D., and CLARA CoLeman, R.N., St. Louis. 

Operating Room Management with Demonstration of De- 
tailed Procedure in Handling Major Operations. Max 
Myer, M.D., and Marte Dow er, R.N., St. Louis. 

Food Service with Demonstration of Various Types of 
Tray Set-ups, General and Special or Therapeutic 
Diets. LLEWELLYN SALE, M.D., St. Louis, and 
BETHEL Curry, B.S., St. Louis. 

Handling Supplies. FLorENcE KING, St. Louis. 

Staff Education with Demonstration of Nurses’ Confer- 
ences. EpNA E. PETERSON, R.N., St. Louis. 

Thursday 2:00-5:00—St. Mary’s Hospital 

Round Table Conference and Demonstrations. Conducted 
by Matcotm T. MacEaAcuern, M.D., Chicago; 
RosBeErt JOLLy, Houston, Texas, assisted by MorHEeR 
M. Concorpta, St. Louis. 

Organization of the Hospital with Exhibition or Organiza- 
tion Charts. Rev. ALPHONSE M. ScuwiTALta. S.J., 
Ph.D., St. Louis. 

Admission of Patients with Demonstration of Complete 
Procedure. (a) The medical aspects. Goronwy O. 
Broun, M.D., St. Louis. (b) The social service aspects. 
IRENE Morris, St. Louis. 

Nursing Administration and Nursing Service. SISTER 
M. Henrtetta, R.N., A.M., St. Louis. 

Problems Associated with Clinical Records. FE. LEeE 
SHRADER, M.D., St. Louis. 

Organization and Management of the Pediatric Division. 

Juutus A. Rossen, M.D., St. Louis. 


SURGERY, GYNECOLOGY AND OBSTETRICS 






PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC. 


ST. LOUIS UNIVERSITY MEDICAL SCHOOL 


ST. MARY’S HOSPITAL 
Tuesday 
WitiiaAm T. CouGHLIN—o. 
the breast. 
Joun STEWART—9. Stomach and duodenal ulcer. 
W. W. Graves and Leroy SANTE—og. Brain tumor and 
duodenal ulcer. 
Puitre HOFFMANN, FRANKLIN 
Vous—z2. Orthopedic clinic. 


Wednesday 
WILLIAM Kerwin—o. Gynecological operations, prolapse 
of uterus, carcinoma of uterus, Cesarean section. 
Leroy SANTE—g. The X-ray in gynecology. 
WiiuraM D. CoLtt1erR—g. Demonstration of gynecological 
specimens. 


Brain tumor; carcinoma of 


ALBRECHT and CARL 


Thursday 
WituraM FE. Lercuron—g. Cancer of the neck. 
Lours RAsstEuR—g. Gall-bladder operations. 
RALPH KINSELLA and WILLIAM D. CoLLiER—g. Demon- 
stration of gall-bladder cases. 
C. E. Burrorp and JosepH GLENN—2. Nephropexy. 


Friday 
CARROLL SMITH—g. Goiter operation. 
CHARLES SHERWIN—9. Carcinoma of the breast. 
Ravpu A. KINSELLA and WILLIAM D. CoLLtier—g. Goiter 
cases. 
H. H. KramMo.towsky and Grorce H. Korntc—z. General 
surgical operations and demonstration of cases. 


FIRMIN DESLOGE HOSPITAL 


Tuesday 

EK. A. Dotsy—g. Ovarian extracts. 

kK. L. SHRADER—9g:15. Theelin and ovarian extracts in 
coagulation. 

A. A. WERNER—9:30. The effect of theelin on castrates. 

J. B. MircHeLt—g:50. The action of theelin and thecelol 
on fowl. 

G. O. Broun and H. L. LANGE—1o0:10. 
ovarian extracts in epilepsy. 

W. D. CoLtterR—10:30. The effect of theelin on the genital 
tract of the female white rat. 


Wednesday 
ALBERT Kuntz—g. Autonomic nervous system in relation 
to surgery. 
K. CHRISTIANSEN—9:30. The autonomic nervous system 
and special senses. 


Theelin and 


G. O. Broun and A. P. Briccs—g:45. Studies in bile 
peritonitis. 
R. A. KINSELLA—10:30. Bacterial endocarditis. 


Thursday 
A. B. HertzMAN and F. E. FrRANKE—o. 
and discussion of cerebral circulation. 
Joun AvER—o:45. Studies on the contraction of fibrin 


Demonstration 


and fibrinoid substances. 





A. P. BriGGs—10:05. Newer aspects of nephritis. 
W. H. Grirrita—ro:35. Food constitution in relation to 
food consumption (appetite). 


Friday 

ALBERT KuNntTz—g. Structural changes in the autonomic 
ganglia and ganglion cells associated with certain 
diseases. 

Puitip KAtzMAN—9:30. Anterior pituitary hormone. 

M. S. FLetsHer and L. R. JoNES—g:50. Serum sickness 
in rabbits. 

G. O. Broun and W. F. Hotmes—t1o:10. Studies on per- 
nicious anemia. 


ST. JOHN’S HOSPITAL 
Monday 


Staff—2. Dry clinic, bone cases. A. P. Briccs: Bone 
development. A. FE. Horwitz and C. LINDEMAN: 
Parke’s disease. Leo Writ: Fractures. Joseru 


PEDEN: X-ray demonstration of bone cases. 
W. H. Vocrt and associates—2. Obstetrical clinic. 


Tuesday 
Bransrorp Lewis, G. CARROLL, LEO BARTELS, C. D. 
PICKRELL, G. H. Koenic, J. M. ScHaAttyn and 
Rosert F. HickKey—g. Urological operations. 

O. P. J. FALK and ANrHoNy BRENNAN—g. Discussion of 
diagnostic and medical aspects of urological cases. 
Staff—2. Dry clinic, diseases of the lungs. J. L. MARDER: 
Carcinoma of lungs. B. McMaunon: Abscess of lungs. 
A. McMauon: Heart and lungs in surgical cases. 

GEORGE GAFNEY: Empyema. 


Wednesday 

L. M. Rrorpan, Percy H. SWAHLEN, WILLIAM Voct and 

M. Weis—g. Gynecological operations. 

g: General surgical operations. WILLIAM P. GLEN- 
NON: Gall-bladder surgery. J. McHALe Deran: 
Stomach and intestinal operations. I. H. Bormer: 
Abdominal surgery. G. T. GArNney: Carcinoma of 
the breast. A. McMaAuon and J. J. HAMMonp: Dis 

cussion of diagnostic and medical aspects of these 
cases. 

A. P. Munscu, J. McH. Dean, A. McMaunon, O. P. J. 
Fak and I. H. BormMer—2. Borderline medical and 
surgical cases. 

C. H. Nerison, F. Kramer, J. McFAppEN, W. P. GLEN- 
Non and H. N. ALLEN—2. Symposium on goiter. 


Thursday 

Staff—-9. General surgical operations. BRANSFORD LEwIs: 
Urological operations. WILLIAM Voct: Gynecological 
operations. J. McH. DEAN: Stomach and intestinal 
operations. W. P. GLENNON: Goiter operation. W. 
K. McIntyre: Rectal operation. E. H. BowpErn: 
Demonstration of anesthesia methods and appa- 
ratus. A. P. Munscu and H. G. Bristow: Discussion 
of diagnostic and medical aspects of these cases. 


Staff 
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Staff—2. Dry clinic. J. P. CosteLLo: Diagnosis of acute 
abdominal conditions in children. R. HYLAND: Trau- 
matic surgery. J. McFAppEeNn: Neurological aspects 
of traumatic surgery. W. GALLAGHER: Treatment of 
varicose ulcers. O. P. J. FALK and J. J. HAmMonp: 
Symposium on gall-bladder diseases. R. HyLAnp: 
The acute surgical abdomen. 


Friday 

Staff—o. General surgical operations. P. H. SWAHLEN 
and H. J. Rrnco: Gynecological operations. WILLIAM 
GALLAGHER: Abdominal operations. T. R. KENNEDY: 
General surgery. Frep BAILEY: Abdominal surgery. 
A. J. Raemponck and R. F. BARNgs: Discussion of 
diagnostic and medical aspects of these cases. 

A\. A. WERNER—2. Endocrine disturbance. 

WitttAM Voct and J. A. HArpy—z. Ectopic gestation. 

A. E. Horwitz—z. Orthopedic surgery. 


MOUNT ST. ROSE SANITARIUM 
Tuesday 
Symposium on Medical and Surgical Aspects 
of Pulmonary Tuberculosis 
C. L. Bors_inrere—o. Diagnosis of pulmonary tuber- 
culosis. 
i. H. KESSLER—9:20. 
tuberculosis. 
\LPHONSE McManon—og:40. Differential diagnosis of 
toxic thyroid and pulmonary tuberculosis. 

A. C. HENSKE—10:30. Pneumothorax in pulmonary tuber- 
culosis. 

C. W. EXLERS—10:50. Oleothorax in pulmonary tubercu- 
losis. 

J. L. Mupp—11:10. 
tuberculosis. 


Roentgen findings in pulmonary 


Surgical treatment of pulmonary 
Wednesday 

J. L. Mupp—9. Thoracoplasty and phrenicectomy. 
Thursday 


Mupp—g. Thoracoplasty and phrenicectomy. 
.. Mupp— 2:30. Exhibition of postoperative patients. 


J.L. 
I 


Friday 
. L. Mupp and C. W. ExLers—g. Demonstration of 
pneumothorax, oleothorax and phrenicectomy cases. 
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ST. MARY’S INFIRMARY 


Tuesday 
Louts RAsstEuR—g. Abdominal surgery. 
Harvey S. McKAy—to:30. Goiter clinic. 


Wednesday 
WILtiAm T. CouGHLIN—o. Surgery of the head and neck. 
CARROLL SMITH—g. Surgery of the colon and rectum. 
Hyman I. Specror—2. Chest surgery. 


Thursday 
Ropert D. ALEXANDER—9. 
CHARLES F. SHERWIN 
Pattie HorerMANN—2. 


Rectal surgery. 
9. Breast surgery. 
Orthopedic surgery. 


Friday 


WILLIAM KerwIN—o. Gynecology. 
WALTER E. HENNERICH—g. General surgery. 


ST. ANTHONY’S HOSPITAL 


Tuesday 
Gynecological clinic. 
9. Hysterectomy. 
10:30. Gall-bladder surgery. 
10:30. Hernia operations. 


W. GAYLER—9g. 
Kk. H. RuNpD 
J. KE. Ferris 
REUBEN SMITH 


Wednesday 
Neth Moore and FI. E. Sexron—g. 
neys. 
WILLIS YOUNG 
M. J. Putra 


Diseases of the kid- 


10:30. Plastic surgery. 
10:30. Appendectomy. 


Thursday 
H. S; MeKay, J..C. Lyrer; M. J. Pucssam, R. M.S. 
Barrett and P. NeuN--9. Stomach and gall-bladder 
operations; consideration of medical and pathological 
aspects; choice of anwsthetics. 


Friday 
H. S. McKay, M. J. Puuitam, R. M.S. BArRetrT and P, 
Nreun—o. General surgical clinic; demonstration of 
pathological specimens, lantern slides. 


WASHINGTON UNIVERSITY MEDICAL SCHOOL 


BARNES HOSPITAL 


EvArts A. GRAHAM, M. B. CLopton, A. O. Fisuer, G. H. 
Copuer, W. H. Coir, Dr. ALLEN, W. R. RAINEY, 
I. Y. Oucu, R. ELMAN and P. HEINBECKER—9, daily. 
General surgical operations. 

I;RNEST SACHS and RoLAND M. KLEMME—4, daily. Neuro- 
logical surgery. 

Joun R. Cautk, D. K. Rosr, J. H. SANrorp, Orro J. 
WILHELMI and V. R. DreAKIN—o, daily. Genito- 
urinary surgery. 

Vitray P. Biair, J. B. Brown and W. G. HAmMM—o, daily. 
Oral and plastic surgery. 

J. A. Key, ARCHER O’REILLY, C. A. STONE, J. W. STEW- 
ART, T. P. Brookes and F. A. Jostes—g, daily. Or 
thopedic operations. 

H. S. Crossen, Orro H. Scuwarz, F. J. Taussic, Q. U. 
NEWELL, C. D. O’KrErEFE and R. J. CrossEN—o, 
daily. Gynecological operations. 


ST. LOUIS MATERNITY HOSPITAL 
Otro H. Scuwarz, G. D. Royston, F. P. McNaurey, 
T. K. Brown and R. Pappock—o, daily. Obstetrical 
operations. 
H. S. Crossen, Orto H. Scuwarz, G. D. Royston, Q. U 
NEWELL, F. P. McNALLey, O. S. Kress, C. D 
O’Keere, T. K. Brown, C. R. WEGNER, R. Pappock, 
R. J. Crossen, M. A. Rosier and J. Ek. Hopss—2, 
daily. Demonstration of obstetrical and gynecological 
cases and specimens; clinics on cancer of the uterus, 
sterility and electrocoagulation. 


BARNES HOSPITAL, CHILDREN’S HOSPITAL, 
MALLINCKRODT RADIOLOGICAL INSTITUTE 
Clinical Demonstrations Daily 9 and 2 

I;RNEST SAcus. Cases of brain tumors. 
ROLAND KLEMME. Sympathectomy. 
ERNEST SACHS and ROLAND KLEMME. Trigeminal neuralgia 
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ERNEST SAcHS and Coss PiLcHer. Pathology of brain 
tumors. 

Vitray P. Biare and J. B. Brown. Carcinoma about the 
mouth. 

J. B. Brown. Carcinoma of the larynx. 

Vitray P. Brarr and I. Y. Otcu. Pathology of parotid 
tumors. 

J. R. Caucx. (1) Transurethral prostatectomy; (2) use of 


the cautery punch with pathological studies of the 
removed tissue. 

D. K. Rose. (1) The relationship of intracystic pressure 
to the formation of diverticula of the bladder; (2) 
clinical application of the cystometer for measuring 
bladder pressures; (3) carcinoma of the kidney and 
hypernephroma. 

H. L. Waite. Mechanism of urinary excretion. 

I. Y. Ovcw. Pathology of carcinoma of the breast in re- 
lation to clinical features and mortalities. 

J. Atpert Key. (1) Clinical and experimental observa- 
tions on chronic arthritis; (2) internal derangements 
of the knee joint; (3) treatment of osteomyelitis with 
bacteriocidal ointment gauze. 

J. ALBert Key and FRANKLIN WALTON. The effect of 
venous stasis on the healing of experimental fractures. 

J. AtBpert Key and Rospert Moore. The effect of sym- 
pathectomy on the healing of bone and cartilage. 

GLeverR H. CopHer. (1) The treatment of fractures of 
the forearm; (2) reduction of dislocation of the semi- 
lunar bone. 

\LExIS HARTMANN. 
surgery. 

R. C. McCauer. A study of the cases of pyloric stenosis 
in the St. Louis Children’s Hospital. 

J. BRONFENBRENNER. (1) Discussion on the use of tetanus 
antitoxin; (2) clinical applications of bacteriophage. 

RosBert ELMAN. The treatment of surgical shock with 
particular reference to the use of acacia solutions. 

WarreN R. Rarney. Minor surgical procedures about the 
anus and rectum. 

GLoveR H. Copuer. Surgical treatment of carcinoma of 
the colon and rectum. 

H. A. Butcer and I. Y. Otcu. Clinical and pathological 
manifestations of diseases of parathyroid glands. 

A. D. Carr, Ropert F. PARKER and MARGARET SMITH. 
The clinical and pathological manifestations of tumors 
of the islands of Langerhans. 

N. A. Womack and E. A. GRAHAM. 
glycemia. 

E. A. GRAHAM. 
biliary tract. 

SHERWOOD Moore and Louis AITKEN. 
cholecystography. 

SHERWOOD Moore. Interpretation of cholecystograms. 

Drew Luten. The clinical syndrome of coronary throm- 
bosis in relation to upper abdominal pain. 

JuLius JENSEN. The evaluation of operative risk through 
a clinical study of the circulation. 

H. L. ALEXANDER. Purpurain relation to abdominal pain. 

D. P. Barr. Significance of pathological calcification. 

D. P. Barr and Louris H. Beurens. Pituitary gigantism 
and dwarfism. 

D. P. Barr and GLover H. Copuer. Milroy’s disease, 
elephantiasis and the Kondoleon operation. 

ROBERT Evans. Modern treatment of syphilis, especially 
in relation to surgical problems. 

Wivuram H. Ovmstep. Clinical management of diabetic 
anteriosclerosis and gangrene. 

I. Y. Otcw. Pathology of the blood vessels of the extremi- 
ties in gangrene. 

RALPH MUCKENFUSS. 


The use of ‘combined solution”’ in 


The surgery of hypo- 
Estimating the risk in operations on the 


Technique of 


Diagnosis of fungus infections. 





GYNECOLOGY AND OBSTETRICS 


McKim Marriott. Vitamins in clinical medicine. 

LAWRENCE THompson. Value of the Schilling hemogram 
in the study of acute surgical conditions. 

J. F. Brepeckx. The tuberculin test in the diagnosis of 
active tuberculous infection. 

Dr. Litoyp. Anomalies of renal veins and arteries. 

Georce D. WritrAms. Anomalies of the recurrent laryn 
geal nerve with relation to the thyroid gland. 

E. L. Keyes, Jr. (1) Anomalies of the superior laryngea! 
nerve; (2) anomalies of the mesenteric attachment 
with relation to volvulus. 

SHERWOOD Moore and Oscar ZINK. The value and limi 
tations of X-ray therapy. 

J. Hoy Sanrorp. Intrav a pyelography. 

SHERWOOD Moore and D. K. Rose. Interpretations of 
pyelograms. 

HuGuH WILson and WALTER SEIBEL. 
tures under fluoroscopic control. 

SHERWOOD Moore, Oscar ZINK and HuGH WILson. X 
ray interpretation of chronic arthritis. 

CHARLES O'KEEFE. Hysterosalpingography. 

J. W. Lartmore. (1) Gastric and duodenal ulcer, etiology 
and treatment; (2) chronic duodenal diseases. 

H. W. Wiese. Roentgenology of extra-alimentary tumors 

J. W. Larimore. Diagnosis of chronic appendicitis. 

J. W. Larimore, Ropert Evans and CHARLES DuDEN 
Diagnosis of diseases of the caecum. 

Joun Cautk. Diagnosis and treatment of renal tuber 
culosis. 

J. W. Larrmore. Diagnosis and treatment of lesions of 
the cesophagus. 

SHERWOOD Moore and M. F. ArsBuckLe. Diagnosis and 
treatment of foreign bodies in the respiratory tract. 

E. A. GraAnam. Significance of intrathoracic negative 
pressures. 

J. J. Stncer, ALFRED GoLpMAN, HARRY BALLON and 
MILTon Situ. Diagnostic and therapeutic proce 
dures of value in diseases of the lungs (pneumothorax, 
oleothorax, use of lipiodol, postural drainage). 

Dr. SCHURMEN. Anomalies of origin and position of the 
phrenic nerve. 

E. A. GRAHAM, Durr S. ALLEN and J. J. SINGER. Surgery 
in the treatment of pulmonary tuberculosis. 

Paut D. Crim (Boehne Hospital, Evansville, Ind.) and 
CLARA MILLER (Quincy, Ill.). After-care of the 
thoracoplasty patient. 

Harry BALion and H. A. McCorpock. The mechanism 
of the development of tuberculous pneumonia follow 
ing thoracoplasty. 

E. E. Gtenn. Atelectasis in pulmonary tuberculosis. 

KENNETH BuRDON, PHILIP VARNEY and Durr ALLEN 
Etiology of lung abscess. 

J. J. SINGER, Durr ALLEN and E. A. GRAHAM. 
and treatment of lung abscess. 

J. J. SINGER, Harry BALLON and E. A. GRAHAM. 
nosis and treatment of bronchiectasis. 

E. A. GRAHAM. Cautery pneumectomy for chronic pul 
monary suppuration. 

H. A. McCorpock. Pathogenesis of brain abscess asso 
ciated with puimonary suppuration. 

Durr ALLEN. Herothorax, its treatment and relation to 
the production of empyema. 

A. GRAHAM. (1) Treatment of acute empyema; (2) 
treatment of chronic empyema. 

ELSWORTH SMITH, Durr ALLEN and E, 
Surgical treatment of heart disease. 

ALFRED GOLDMAN. Sedimentation studies on pleural fluids 

J. V. Cooke. Mediastinal involvements of leukemia. 

J. J. Stncer, Harry BALLON and HERBERT CARLSON. 
Diagnosis and treatment of carcinoma of the lung. 
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J. J. Stncer and Harry Baton. Diagnosis and treat- 
ment of mediastinal tumors. 

HERBERT CARLSON. Superior vena caval obstruction. 

Harry BALLon and Hucu Witson. The cesophagus, 
stomach and heart following unilateral phrenicec- 
tomy. 

HarRY BALLON, HERBERT CARLSON and E. A. GRAHAM. 
The effect of phrenicectomy upon cough. 

HERBERT CARLSON. Postoperative pulmonary complica- 
tions. 

PETER HEINBECKER. The nervous regulation of respira- 
tion. 

WARREN H. CoLe and NatHAN Womack. (1) Experi- 
mental production of pathological changes in the thy- 
roid gland typical of exophthalmic goiter; (2) repair 
in the thyroid gland; (3) effects of certain extracts on 
basal metabolism. 

WarREN H. Cote. Studies on liver function. 

RoBERT ELMAN. (1) Value of gradual decompression of 


JEWISH HOSPITAL 
Tuesday 

ELLIs FIscHEL, ErNst JONAS and J. PRroBSTEIN—o. 
General surgery. 

SAMUEL NEWMAN—9. Rectal surgery. 

H. EnrenFEst, F. J. TAussic, S. A. WEINTRAUB, GROVER 
Liesg, S. F. ABRAMS and Dr. Patron—-2. Obstetrical 
clinic. 

Drs. Grey and Somocyi—z2. Demonstration and dis- 
cussion of experimental work of surgical significance. 


Wednesday 

R. M. KtemME—g. Neurosurgical clinic. 

H. Exrenr est, F. J. Taussic, S. A. WEINTRAUB, GROVER 
LiesE, S. F. ABRAms and Dr. Patron—g. Gyneco- 
logical operations. 

Drs. SINGER, SIMON and FRANK—2. Medical and surgical 
thoracic clinic with demonstration of unusual X-ray 
films. 

Thursday 

Max W. Myer, Harry SANDPERL, E. V. M. MAstIN and 
FE. K. Drxon—g. General surgery. 

B. May, D. K. Rose and McCLure Younc—g. Genito 
urinary surgery. 

Medical Staff—z. Pre-operative medical care of patients. 

PAuL LOWENSTEIN and J. PropstEIN—3. Technique of 
injection of varicose veins. 


Friday 

ELLIS FISCHEL, WILLARD BARTLETT and PAuL LOWEN- 
STEIN—9g. General surgery. 

I’. H. ALBRECHT, FRED JostEs and J. A. Key—o. Ortho- 
pedic surgery. 

S. GrEY—2. Pathological demonstration. 

B. May, D. K. Rose and McCLure Younc—2. Urological 
dry clinic. 

P. C. SCHNOEBELEN—3. X-ray demonstration of gastro- 
intestinal lesions. 


BETHESDA HOSPITAL 


Tuesday 
ROLAND Hitt and B. W. Kirppet—o. General surgical 
operations. 
Thursday 
ROLAND HILt and B. W. Kurpret—g. General surgical 
operations. 
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the obstructed intestine; (2) the réle of the pyloris 
in the regulation of gastric acidity. 

RoBerT ELMAN and E. A. GRAHAM. Pathogenesis of the 
“strawberry” gall bladder. 

Ropert Evan and J. B. Tausstc. Cholesterol function 
of the gall bladder and the formation of cholesterol 
gallstones. 

RoBERT ELMAN and WarRREN H. Cote. Cause of death 
in acute portal obstruction. 

I. Y. Otcuw. (1) The use of micro-incineration in the 
study of surgical pathological tissues; (2) studies of the 
liver glycogen in certain surgical diseases. 

PETER HEINBECKER. The sensory and motor nerve changes 
during spinal anesthesia. 

GLoveR H. Copuer. (1) Selective distribution of portal 
blood in the liver; (2) effect of urinary bladder mucosa 
on osteogenesis in the dog. 

J. ALBert Key. Intra-articular anaphylaxis. 

M. B. Corton. Indications for and results in splenectomy. 


BARNARD FREE SKIN AND CANCER HOSPITAL 
Tuesday 

Frep J. Taussic, S. S. Levin, E. S. Aver and FRED 
EMMERT—g. Surgery and radium therapy in cancer 
of the uterus and vulva. 

FRED J. Tausstc, GEORGE GELLHORN, S. S. Levin, E. S. 
AUER, FRED EmMert, KATE Spatn and Marton 
WAcHOWIAK—2. Malignancy index in gynecological 
cancer; technique of vulvar operations; specimens. 

Wednesday 

ILLIs FIscHEL, C. F. SHERWIN and GEORGE GAFNEY—9. 
Radical surgery and interstitial radium therapy. 

D. P. BARR, C. M. Stroup and E. C. Ernst—2. Internal 
medicine and radiography in relation to cancer. 
Thursday 
GEORGE GELLHORN, S. S. Levin, E. S. Aver, FRED 
EMMERT, KATE SPAIN and MARION WACHOWIAK—09. 
Surgery and radium therapy in cancer of the uterus. 

M. G. SEeELIc, L. H. Jorstap and E. C. Ernst—2. 
Demonstration of the production of tar cancer; 
pathological specimens, X-rays and photomicrographs 
of unusual problems in malignancy; specimens of 
crown gall in plants produced by bacillus tumefaciens; 
studies of mitochondria in cancer; reticulum in cancer 
growth. 

Friday 

W. E. LetGuTon, GRAYSON CARROLL, THOMAS M. MARTIN 
and J. C. LANDREE—9. Surgical cancer therapy. 

M. F. ENGMAN, RICHARD WeIss, A. H. Conran, C. V. 
LANE and M. F. ENGMAN, Jr.—2. Ameebic and 
phagedenic ulcers and ulcers of unknown cause, 
presentation of cases, lantern slides. 


ST. LOUIS COUNTY HOSPITAL 
Tuesday 
I. A. Jostes—g. Orthopedic clinic. 
Wednesday 
E. L. Dorsett—o. Gynecology. 
Thursday 
W. E. LerGHton—g. General surgery. 
Friday 
F. L, DAvis—g. Genito-urinary surgery. 








DrePAUL HOSPITAL 


Tuesday 

EUGENE J. O’MALLEy and Henry A. HasseTT—9. 
cal clinic, outpatient department. 

FRANK TAINTER, ROBERT E. SCHLUETER and R. EMMET 
KANE—2. General surgical operations. 

H. H. KraMoLowsky—2. Genito-urinary clinic, moving 
pictures. 

C. J. ALTHAUS—2. Genito-urinary operations 

RoGerS DEAKIN—2. Renal tuberculosis. 

J. F. Brepick—2z. Schilling differential count in surgical 
diagnosis. 

L. D. CApy—2. 


Surgi- 


Postoperative neuroses. 


Wednesday 

J. W. THompson, ARTHUR GuUNDLACH, E. J. O’MALLEY 
and C. E. HyNpbMAN—9. General surgical operations. 

V. P. Barr, J. B. BRown and W. S. HAmMM—g. Plastic 
surgery. 

H. W. Soper—2. Diathermy in benign and malignant 
lesions of rectum. 

OLIVER ABEL, JR.—2. 
surgical risk. 

CHARLES EYERMAN—2. Allergy in surgical diagnosis. 

D). B. FLAVAN—2. Chemical electrocardiography. 

T. WisTER WHITE—2. Pneumococcus peritonitis in chil- 
dren; differential diagnosis for appendicitis. 


Thursday 


A. J. GETTINGER and H. S. 
surgery. 

C. A. StonE—g. Orthopedic surgery. 
E. J. O’MALLEy and H. A. HAssett—o. 
operations. 

A. P. ROWLETTE—2. 
gastric acidity. 

W. C. Corson—2. 
coagulation. 

F. R. FrnneGAN—2. The effect of acidosis on cancer. 

E. P. Buppy—2. Clinical demonstration. 

W. G. BeckE—2. Surgery and diabetes. 


Estimating the cardiac factor in 


Lancsporr—g. General 
General surgical 
Experiments on pyloric function and 


Effect of irradiated ergosterol on blood 


Friday 
L. M. Rrorpan, R. J. Crossen, F. P. McCNALLey, L. E. 
PATTON, Percy SWAHLEN and J. H. Rinco—o. 
Gynecological operations. 
V. P. Biatr, J. B. Brown and W. S. Hamm—o. Plastic 


surgery. 

L. D. Casstipy—z2. Differential diagnosis of lesions of 
colon. 

J. W. Tuompson—2. Carcinoma of colon, exhibition of 
cases. 


F. R. FINNEGAN—2. 
and treatment. 


Carcinoma of oesophagus, diagnosis 


FRISCO EMPLOYES’ HOSPITAL 
Wednesday 
Back injuries and back conditions. 


Thursday 
General surgical operations. 


R. A. WooLtsEY—o. 


R. A. WooLsEY—o. 


U.S. VETERANS’ HOSPITAL 


Tuesday 
General surgical clinic. 
10. Orthopedic clinic. 


S. L. FItkins—o. 
J. E. WHEELER 
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ST. LOUIS CITY HOSPITAL 
Monday 
W. H. Voct, Percy H. Swauen, T. R. Ayars and W. J. 
Hans—z. Obstetrical clinic. 
Tuesday 
Max W. Myer, CuHARLES F. SHerRwiIn and HENrRy 
Hassett—g. General surgery. 
W. J. Doyie and J. J. Link—o. General surgery. 
FRANCIS REDER and THomas S. WirmBeR—g. Industrial 
and traumatic surgery, dry clinic. 
GRAYSON CARROLL, GEORGE H. Koenic and CLARENCE 
MaArtTIN—2. Genito-urinary clinic. 


Wednesday 

EMMETT Runb, WILLIAM STUDE and S. A. WEINTRAUB—o. 
Gynecological clinic. 

H. H. Hevtprnc, C. W. GAERTNER, A. V. MARQUARDT 
and W. H. CiitHero—o. Gynecological clinic. 

Joun W. Stewart, A. E. Horwitz and E. L. Morse—o. 
Fractures, dry clinic. 

Thursday 

Joun W. Stewart and J. L. Ferrts—g. General surgery. 

FRANCIS REDER, J. W. THOMPSON and ROLAND S. KIEFFER 
—g. General surgery. 

FRANK J. TAINTER, WALTER C. G. KIRCHNER and W. J 
DoyLE—g. Penetrating wounds of the chest and 
abdomen, dry clinic. 

H. H. KRAMOLowsky and BENJAMIN F. MAy—z. Genito- 
urinary clinic. 

H. G. Lunp and P. N. Davis—2. Genito-urinary clinic. 


Friday 
FRANK J. TAINTER and W. J. GALLAGHER—g. General 
surgery. 
Tuomas S. WrmBer and N. M. FrREuNp—g. General 
surgery. 


CHARLES F.. SHERWIN and LEROY SANTE—g. Surgical and 
radiological treatment of cancer, dry clinic. 
ST. LUKE’S HOSPITAL 
Tuesday 
J. H. Sanrorp, JoHN R. CAULK, OTTO WILHELMI, JOHN 
Patton and C. E. Burrorp—g.  Genito-urinary 
surgery. 
D. StuTZMAN—10. 
J. H. SANFrorD—11. 
lesions. 
O. C. ZiInK—11. X-ray interpretation. 
R. M. KLEMME—11:30. Brain abscess. 


Genito-urinary clinic. 
Diagnosis and treatment of kidney 


Wednesday 
C. D. O’Keere, Orro Kress, Ropert Crossen and 
EDGAR SCHMITZ—9. Gynecological operations. 
J. VAuGHN and Grey JoNEs—1o. Obstetrical and gyne- 
cological clinic. 
C. D. O’KEEFrE—11. Ovarian cysts. 
Otto KreBs—11:30. Sterility. 
Thursday 
R. M. KteEMME—g. Neurological surgery. 
A. O’REILLY and J. E. Stewart—g. Orthopedic surgery. 
J. E. StewartT—10:30. Orthopedic clinic. 
J. E. STEwArT—11:30. Fractures of upper third of femur. 
O. C. ZINK—11:30. X-ray demonstration. 
Friday 
O. R. Sevin—g. General surgery. 
L. Keyes, C. E. HynpMAN, E. V. Mastin and FE. K. 
Dixon—1o. General surgical clinic. 
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MISSOURI BAPTIST HOSPITAL 


Monday 


C. H. SHutr—z2. General surgery. 

J. S. Younc—2. Radiology. 

M. L. KLINEFELTER—2. Demonstration of pathologic 
fractures. 

GrEoRGE Ives—3. Cytologic study of cancer. 

Rk. M. KLEmMME—3. Neurosurgery. 


Tuesday 
Ei. L. Dorsett—g. Gynecological operations. 
M. L. KLINEFELTER—9. Bone and joint surgery. 
J. E. GLenn—og. Genito-urinary surgery. 
H. TaLtpott—g. General surgery. 
W. Bartlett and W. BARTLETT, JR.—9. Goiter surgery. 
R. J. CRossEN—2. Gynecology. 
D. K. Rose—2. Genito-urinary clinic. 
GEORGE Ives—2. Demonstration of method of blood 
transfusion. 
W. E. WERNER—3. Goiter etiology. 


Wednesday 

C. H. SHutt—g. General surgery. 

M. L. KLINEFELTER—9. Bone and joint surgery. 

C. E. Burrorp—g. Genito-urinary surgery. 

J. B. Brown—g. Plastic surgery. 

W. BARTLETT, W. BARTLETT, JR. and J. C. Lyter—o. 
General surgery. 

R. K. ANpREws, O. H. CAMPBELL, C. E. GILLILAND, 
L. R. HEMPLEMAN, S. D. Grant, and J. C. Lytrer—2. 
Internists’ symposium on surgical failures. 

C. E. Burrorp—2z. Genito-urinary surgery. 


Thursday 
R. S. KerrFER—g. General surgery. 
M. L. KLINEFELTER—9. Bone and joint surgery. 
W. S. Wratt—g. General surgery. 
D. K. RoseE—g. Genito-urinary surgery. 
W. BartLett and W. Bart Lett, Jr.—9. Goiter surgery. 
S. I. Scuwas and W. BARTLETT—2. Psychiatric aspects 
of surgery. 
S. B. GRANT—2. The heart in goiter cases. 
J. P. ATLHEIDE—2. Genito-urinary surgery. 
J. B. BRown—2. Industrial surgery. 
J. P. MurpHy—3. The larynx in goiter cases. 
J. S. Younc—3. Physiotherapy. 


Friday 
M. L. KLINEFELTER—g. Bone and joint surgery. 
H. M. Moore—g. General surgery. 
(). U. NEWELL—g. Gynecological operations. 
R. M. KLeEmmME—g. Neurosurgical operations. 
W. BarTLETT, JrR.—9. General surgery. 
W. L. Conrap and H. F. D’OENcH—2. Dental surgery. 
I. L. Dorsett—z2. Gynecology. 
W. BarTLETT, JR.—3. Chief safety factor in goiter surgery. 





LUTHERAN HOSPITAL 


Monday 
T. P. BrooxEs—2. Dislocations of the cervical spine, 
complications; demonstrations of cases, lantern slides 
and moving pictures. 
Tuesday 
H. L. NreTERtT—9. General surgical operations. 
J. L. Hutton, V. KLoepper and F. DEmKo—o. General 
surgical operations. 
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Wednesday 

R. E. SCHLUETER and H. P. Toym—g. General surgical 
operations. 

H. A. HANsER, T. H. Hanser, and A. G. KLEIN—o. 
General surgical operations with spinal anesthesia. 

H. A. Hanser, T. H. Hanser, and A. G. KLEern—2. 
Embolectomy, demonstration of cases. 

KE. W. Sprnzic—3. Roentgenological diagnosis of spon- 
taneous and traumatic pneumoperitoneum. 


Thursday 

J. L. Hutton, V. KLoeprper and F. DeEmKo—g. General 
surgical operations. 

H. L. NreETERT—9. General surgical operations. 

H. G. Lunp and JAmeEs O’Dowp—». Urological! operations. 

Friday 

H. A. Hanser, T. H. HANserR, and A. G. KLEIN—g. 
General surgical operations, spinal anawsthesia. 

R. I. ScHLUETER and H. P. THym—g. General surgical 
operations. 

G. O. GAvEN and E. A. VoGEL—g. Obstetrical operations. 


DEACONESS HOSPITAL 


Monday 
HERMAN NIETERT, FRANCIS REDER, FRED BAILEY, JOHN 
C. Morrit, RoBert EF. SCHLUETER and A. R. SHREF- 
FLER—2. Medico-surgical dry clinics. 


Tuesday 
FRED W. BAILEY, WILLIAM H. Norton, A. V. MARQUARDT, 
Leo A. WiLL and J. EpGar Stewart—g. General 
surgery and orthopedic operations. 
A. R. SHREFFLER, EpwWIN SCHISLER, M. L. KLINEFELTER, 
Guy Stmpson, N. C. GAyLtor and Drew LuTen—2. 
Medico-surgical clinical demonstrations. 


Thursday 

I. LEE Dorsett, N. C. GAyitor, JoHN W. STEWART, 
FreD W. BatLey, FRANCIS REDER and HERMAN 
NIETERT—g. General surgical and gynecological 
operations. 

L. H. HemMpLteMAN, LEo Brooks, CLAUDE PICKRELL, 
CHARLES A. STONE, JOHN C. Morrit, M. F. ARBUCKLE 
and Frep C. Stmon—z2. Clinical demonstrations. 


MISSOURI PACIFIC HOSPITAL 


Tuesday 
QO. B. ZetNert and associates—g. General surgical opera 
tions. 
W. P. ELMER and associates—g. Medical diagnostic clinic 
Wednesday 


I. H. BoeMER and associates—g. Abdominal surgery. 
W. K. MUELLER and associates—g. Roentgenological 


clinic. 
H. J. SCHERCK and associates—g. Genito-urinary surgery. 
Thursday 
A. O. FISHER and associates—g. General surgical opera 
tions. 


W. P. ELMER and associates—g. Medical diagnostic clinic. 


Friday 
O. B. ZEINERT and associates—g. General surgical opera- 
tions. 
W. K. MUELLER and associates—g. Roentgenological 
clinic. 


J. H. SANForp and associates—g. Genito-urinary surgery. 
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Staff—2. Orthopedic end-results. 


c. 
e 


SHRINERS’ HOSPITAL 


H. CREGO—9. 
fibula. 
H. CrEGo—2. 


B. BROWN—o. 
grafts. 


Tuesday 
Operative lengthening of tibia and 


Leg lengthening cases, end-results. 
£ £ > ’ 


Wednesday 
End-results after split thickness skin 


Thursday 


H. CrEGo—g. Orthopedic operations. 


A. Kry—2. Orthopedic clinic. 


ROBERT KOCH HOSPITAL 


Wednesday 


Staff—1. Dry clinic. H. I. Specror: Diagnosis and treat- 


ment of pneumoconiosis complicated by pulmonary 


tuberculosis. 


Durr S. ALLEN and GEorRGE KETTLE- 


KAMP: Surgical treatment of bilateral pulmonary 


tuberculosis; partial apical thoracoplasty versus phre- 
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nicectomy in pulmonary tuberculosis. A. E. Horwitz. 
Subtrochanteric osteotomy for contracture hip de 
formity. GEORGE S. Witson: Schilling blood count 
in respect to the surgical treatment of pulmonary 
tuberculosis. RALPH EurRtiicu: Artificial pneumo 
thorax in the treatment of pulmonary tuberculosis in 
the negro. 


U.S. MARINE HOSPITAL 
Monday 
J. E. Smira—z. Clinical demonstration of abscess of lung. 
Tuesday 
W. M. Jones—t1o. General surgical operations. 


W. L. Corry—z2. Clinical demonstration of abdominal 
tumor with obstruction of transverse colon. 


Thursday 
W. M. Jones—r1o. General surgical operations. 
J. T. DELouGHERTY—2. Clinical demonstration of pyloric 
obstruction of stomach. 
Friday 
W. M. Jones—1o. General surgical operations. 
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SURGERY OF THE EYE, EAR, NOSE, AND THROAT 
WASHINGTON UNIVERSITY MEDICAL SCHOOL 


McMILLAN HOSPITAL 
Daily, 9:00 and 10:30 
Staff—Clinical lectures and demonstrations. 
LAWRENCE T. Post: Slit lamp demonstration. 
WILLIAM E. Saanan: Physiological apparatus (includ- 
ing thermophore). 
WitiiaM F. Harpy: Ocular muscles. 
H. RomMet Hivpretu: Ultraviolet light therapy. 
B. Y. Atvis: Cylinder skiascopy. 
M. Haywarp Post: Advanced refraction technique. 
I’REDERICK FE. Wooprurr: Ophthalmoscopy. 
Max W. Jacoss: Ocular changes during pregnancy. 
J. E. Jennincs: Color vision tests. 
Roy E. Mason: Industrial ophthalmology. 
Monday 
Howarp C. Knapp—2. Ocular tuberculosis clinic. 
MEYER WIENER—2. Diagnostic eye clinic. 
WituiaM M. JAMes—3. Ocular syphilis clinic. 
I’. K. HANSEL—2. Allergic clinic. 
C. C. BuncH—2. Hearing tests. 
H. W. Lyman—2z. Vestibular tests. 
H. N. Grick, HELEN GAGE, ALLEN Potter, and L. C. 
BoEMER—3. Otolaryngological diagnostic clinic. 
L. W. DEAN—4. Demonstration of cases illustrating lab- 
oratory methods used in diagnosis. 
Tuesday 
M. Haywarp Post—2. Diagnostic eye clinic. 
F. K. HANSEL—2. Allergic clinic. 
C. C. Bunco—z2. Hearing tests. 
H. W. LymMaAn—z2. Vestibular tests. 
H. N. Grick, HELEN GaGr, ALLEN Porter, and L. C. 
BorMER——3. Otolaryngological diagnostic clinic. 
I. Y. Otcw# and Ciirrorp Menzies—4. Demonstration 
of cases, pathology of ear, nose and throat. 
Wednesday 
Howarpb C. Knapp—2. Ocular tuberculosis clinic. 
WILiiaAM E. SHAHAN—2. Diagnostic eye clinic. 
WitiiAM M. JAMes—3. Ocular syphilis clinic. 
. K. HANSEL—2. Allergic clinic. 
C. C. BuncH—2. Hearing tests. 
H. W. LyMAN—z2. Vestibular tests. 
H. N. Giick, HELEN GAGE, ALLEN Porter, and L. C. 
BoEMER—3. Otolaryngological diagnostic clinic. 
L. K. GuGGENHEM™M and DorotHy WoLtrr—4. Embry- 
ology and anatomy of ear, nose and throat. 
Thursday 
WiLuiAM F,. HArpy—2. Diagnostic eye clinic. 
HARVEY J. Howarp—3. Conference in ophthalmology. 
I. K. HANSEL—2. Allergic clinic. 
C. C. Buncn—2. Hearing tests. 
H. W. Lyman—2. Vestibular tests. 
H. N. Grick, HELEN GaGe, ALLEN Porter, and L. C. 
BoEMER—3. Otolaryngological diagnostic clinic. 
C. C. Buncu—4. Cases with audiometric curves. 
Friday 
Howarp C. KNApp—2. Ocular tuberculosis clinic. 
LAWRENCE T. Post—z2. Diagnostic eye clinic. 
WiturAmM M. James—3. Ocular syphilis clinic. 
F. K. HANSEL—2. Allergic clinic. 
C. C. BuNco—2. Hearing tests. 
H. N. Giick, HELEN Gace, ALLEN Porrer and L. C. 
Boremer—3. Otolaryngological diagnostic clinic. 





OSCAR JOHNSON INSTITUTE 
Staff—Daily, 9:00 and 10:30, Laboratory demonstrations. 

Harvey D. Lams: Pathology of the eye. 

WILLIAM M. JAmes: Conjunctival cytology. 

H. RomMEL HILpretH: Anatomy of eye and orbit. 

GeorceE H. BisHop and B. Howarp Bart Ley: 
Physiology of the eye. 

Percy W. Coss: Physiological optics. 

CHARLOTTE WEIGHARD: Chemistry relating to oph- 
thalmology. 

RossLEENE A. HETLER: Nutrition relating to oph- 
thalmology. 

Louis A. JULIANELLE and Marton C. Morris: 
Bacteriology of the eye. 

Staff—Daily, 2:00. Laboratory demonstrations, otolaryn- 

gology. 

GeorGce E. Hourn, Louis J. Brrsner, JAmes B. 
Costen, Harry N. Giick, I. D. KELLEY, JR. 
and Dorotuy Wotrr: Anatomy. 

W. F. WENNER and P. R. Nemours: Physiology. 

CATHERINE BUHRMESTER: Chemistry. 

EVELYN Drxon: Bacteriology. 

L. W. DEAN: Cytology. 

A. J. Cone: Temperature changes. 

Louts K. GUGGENHEIM: Embryology. 

B. J. MCMAHON and CLiIrrorD MENzikEs: Patholog- 
ical studies. 


ST. LOUIS CHILDREN’S HOSPITAL 


Tuesday 
L. KE. FremmutH—11. Otolaryngological operations. 


Friday 
G. E. Hourn—g. Otolaryngological operations. 
A. M. ALpeN—11. Otolaryngological operations. 


BARNES HOSPITAL 
Monday 

FREDERICK O. SCHWARTZ—2. Ophthalmological opera- 

tions, strabismus. 

Tuesday 

L. W. DEAN and staff—o. Diagnostic clinic. 
M. F. ARBUCKLE and B. J. McManon—1r1. Otolaryngolog 

ical operations. 
MEVER WIENER—2. Ophthalmological operations. 


Wednesday 

L. W. DEAN and staff—g. Diagnostic clinic. 

Harvey J. Howarp—2. Ophthalmological operations, 
demonstrating akinesia, scleroconjunctiva suture, in 
tracapsular cataract extraction. 

Thursday 
H. W. Lyman, I. D. KELLEY, Jr.—9. Otolaryngological 


operations. 
Friday 
A. J. Cone, and J. B. Costen—o. Otolaryngological 
operations. 


W. L. Hanson, L. J. BirsNer and F. K. HAnset—1t. 
Otolaryngological operations. 
H. RomMe. HitpretH—2. Plastic surgery of the eye. 





CENTRAL INSTITUTE FOR THE DEAF 


Wednesday and Thursday 
Max A. Gotpstern, JULIA M. Connery and Staff—ro. 
Recent developments in the training of the deaf child; 
preschool deaf child; the first instruction in speech and 
lip-reading; conservation of residual hearing; a play 
by deaf children; the end products of training. 
Mitprep A. McGinnis and staff—ro. The operation of 
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a clinic for the correction of defects in speech with 
demonstration of selected types of cases. 

HELEN M. GeEBHART and VIVIAN Gross—io. 
accomplishments in lip-reading. 

R. LoreENTE DE No, HELEN F. Scutck and Max A 
GOLDSTEIN—10. Some phases of special laboratory 
research in neuro-anatomy, phonetics, acoustics and 
psychology as applied at Central Institute for thi 
Deaf. 


Practical 


ST. LOUIS UNIVERSITY MEDICAL SCHOOL 


FIRMIN DESLOGE HOSPITAL 


Tuesday 

Joun GreEN—2. Local use of epinephrin and epinephrin 
substitutes as adjuvants to miotics in the treatment 
of glaucoma simplex, with demonstrations. 

J. F. Harvesty—z2:30. Immediate reduction of intra- 
ocular hypertension by constitutional treatment, with 
clinical demonstrations. 

M. L. GreeNE——3. Winged keratotomy with basal iridec- 
tomy for acute or chronic glaucoma, Luedde operation, 
with demonstrations and review of results. 

ALBERT KuNtTz—3:30. Fundamental principles in neuro- 
logical and mechanical control of intra-ocular pressure. 


Wednesday 

W. H. LueppE—2z. The new Bingham-Chandeysson super- 
giant magnet. 

M. L. GreeNe—2:15. The giant magnet in ophthalmic 
practice; experimental tests showing its wide range of 
power; suggestions for its use in laryngology and 
bronchoscopy. 

W. E. Lercuron—3. Usefulness of giant magnet in sur- 
gery with experimental demonstrations. 

Hvuco Retmm—3:30. Ocular by-products in industrial sur- 
gery. 

Thursday 

EvuGene T. SENSENEY—2. Otolaryngological operations. 

Laura LANe (by invitation)—2. Ocular tumors, with 
demonstrations from Wintersteiner collection. 

J. M. Kevver and C. J. Gissy—2:30. Ocular trauma, 
with demonstrations from Wintersteiner collection. 

JoserpH Mvuuzer (Heidelberg, Germany)—3. Sympathetic 
ophthalmia, with demonstrations from Wintersteiner 
collection. 

Cart T. EBperR—3:30. Moving picture demonstration: 
Cataract operation, Luedde technique for glaucoma 
operation. 

W. H. Lurppe—3:45. Successful destruction of intra- 
ocular pigmented new growth by localized controlled 
heat (Shahan thermaphore). Demonstration of unique 
case after four years. 


Friday 

L. C. Drews—2. Serological control of retinitis pigmen- 
tosa; review of clinical evidence 

R. L. Jones and Francis J. RopBpEN—2:30. Preparation 
and distribution of ocular extract for retinitis pig- 
mentosa. 

W. H. Lueppe—3. Surgical significance of mechanical 
factors in ocular accommodation; mechanical factors 
in progressive myopia and their control; presentation 
of cases. 

Cart T. Esper—3:30. Moving picture demonstration: 

Cataract operation, Luedde technique for glaucoma 

operation, 


ST. MARY’S HOSPITAL 


Monday 
W. E. Saver, S. B. WESTLAKE, R. H. MILLIGAN and 
C. O. BRowN—2. Otolaryngological operations. 
Wituiam H. Lueppe, JoHN GREEN and associates—2. 
Ophthalmological clinic. 
C. E. Rice—2. Surgical treatment of trachoma. 
Tuesday 


C. E. Rice—2. Surgical treatment of trachoma. 


Wednesday 
Joun GREEN and associates—2. Ophthalmological clinic. 
Thursday 


WestTLAKE, R. H. MILLIGAN and 
Otolaryngological operations. 


E. Saver, S. B. 
C. O. BRowN—2. 


ST. JOHN’S HOSPITAL 


Tuesday 
I. P. Nortu, V. L. Jones, N. R. DONNELL and JoHN 
McGratu—2. Demonstration of ophthalmological 
cases. 


C. F. PrrncsteEN—2. Otolaryngological operations. 


Thursday 


V. V. Woop—2. Demonstration of otolaryngological cases. 


Friday 
V. V. Woop and E_mer ScuH_tuER—g. Otolaryngological 
operations. 


ST. ANTHONY’S HOSPITAL 


Monday 
F. G. A. BARDENHEIER—2. Otolaryngological operations 
C. J. Gissy—2. Ophthalmological clinic, operations and 
demonstration of cases. 
Wednesday 
J. M. Ke_tter—2z. Ophthalmological clinic, operations and 
demonstration of cases. 
Friday 
F. G. A. BARDENHEIER—2. Otolaryngological operations. 


ST. MARY’S INFIRMARY 


Tuesday 


Witiiam E. SAver—z2. Aural surgery. 


Wednesday 
J. F. Harpesty and associates—2. 


Ophthalmological 
clinic. 
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ALEXIAN BROTHERS HOSPITAL 


Monday 
J. M. KELLER—3. Ophthalmological clinic. 


Tuesday 
D. P. Ferris—2. Otolaryngological clinic. 


Wednesday 
C. J. Gissy—3. Ophthalmological clinic. 


JEWISH HOSPITAL 


Monday 
EUGENE T. SENSENEY—2. Radical mastoidectomy. 
1. D. KELLey, Jr.—2. Direct vision adenectomy. 
A. M. ALpen—2. Classic closure of mastoid fistula. 


Tuesday 
Max W. Jacoss and B. Y. Atvis—2. Ophthalmological 
clinic, operations and demonstration of cases. 


Wednesday 

Ei. Lee Myers and staff—2. Demonstration of bron- 
choscopy cases; laryngectomy. 

C. E. Erimer—2. Direct laryngoscopy examination 
(Haslinger). 

I. D. KeLiey, Jk.—2. Lynch suspension. 

M. D. Pevz, O. R. Dopsps and MAXwE Lt FINEBERG—2. 
Diagnostic clinic with demonstration of cases. 


Thursday 
MeEYER WIENER—2. Ophthalmological operations. 


Friday 

Louris K. GuGGENHEIM—2. Demonstration of cases. 

A. M. Dipen—z2z. Snare and guillotine tonsillectomy and 
demonstration of ligation of bleeder; dacryorhinocys- 
totomy. 

S. B. WestLAKE—2. Radical mastoidectomy. 





DePAUL HOSPITAL 


Tuesday 

V. V. Woop—2z. Otolaryngological operations. 

L. J. BirsNER—2. Anatomy of neck in relation to deep 
infections originating in throat and their surgical 
treatment. 

W. P. Donovan—2. Otolaryngological operations. 

Wednesday 
T. P. Lawron—z2. Otolaryngological operations. 
GrorGE Hourn—2. Otolaryngological operations. 
Thursday 

W. FE. SAuer—2. Otolaryngological operations. 

V. V. Woop—z. Otolaryngological operations. 

W. P. DonovAn—2. Otolaryngological operations. 

G. H. Poos—2. Ophthalmological operations. 


ST. LOUIS CITY HOSPITAL 


Tuesday 
Cart T. EBEr—2. Ophthalmological operations. 
I, Lee Myers—2. Otolaryngological operations. 
Friday 
E. Lee Myers—2z. Otolaryngological operations. 


CLINICAL CONGRESS OF THE AMERICAN COLLEGE OF SURGEONS 








Thursday 
D. P. Ferrts—2. Otolaryngological clinic. 


MOUNT ST. ROSE SANTTARTIUM 


Wednesday 
WILLIAM Smit—2:30. Otolaryngological clinic. 


Friday 
WILLIAM Smit—2:30. Otolaryngological clinic. 


ST. LOUIS COUNTY HOSPITAL 
Monday 
QO. W. Kocu, J. B. Costen and A. M. ALDEN 2. Oto- 
laryngological operations. 
Wednesday 
C. P. Dyer, WiLuiAm I. Harpy and Joun McGraru—2. 
Ophthalmological operations and demonstration of 
cases. 
Friday 
Joun GREEN and Cart BeisBartH—2. Ophthalmological 
operations. 


MISSOURI PACIFIC HOSPITAL 
Tuesday 


W. G. Parron and associates—2. 
operations. 


Otolaryngological 


Wednesday 
Emmett P. Norra and Vincent L. Jones—2. Ophthal- 
mology, diagnostic and operative clinic. 
S. B. WestTLAKE and associates—2. Otolaryngological 
operations. 
Thursday 


W. G. Patton and associates—2.  Otolaryngological 


operations. 
Friday 
W. G. Patron and associates—2. Otolaryngological 
operations. 


LUTHERAN HOSPITAL 
Tuesd ly 

I’. C. Stmon—2. Otolaryngological operations. 

H. N. Giick—3. Surgical consideration of structure of 
petrous pyramid; demonstration of specimen, lantern 
slides. 

Wednesd lv 
A. Hooss—2. Eye operations. 
Thursday 
IF. C. Sivon—Otolaryngological operations. 
I’ REDERICK O,. SCHWARTZ—2. [ye operations. 


ST. LUKE’S HOSPITAL 
Monday 
W. E. SHAHAN—2. Ophthalmological operations. 
Tuesday 
B. J. McMAnon—2. Otolaryngological operations. 
Thursday 


B. J. McManon—2. Otolaryngological diagnostic clinic. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


MISSOURI BAPTIST HOSPITAL 


Monday 


Otolaryngological operations. 
Otolaryngological operations. 


R. J. PAaYNE—2. 

H. N. Grick—2. 
Wednesday 

R. J. PavNE—2. Otolaryngological operations. 

H. N. Giick—2. Otolaryngological operations. 

J. F. HarpEsty—2. Ophthalmological operations. 


U. S. VETERANS’ HOSPITAL 
Tuesday 


P. H. Finot—11. Ophthalmological and otolaryngological 
clinic. 


DEACONESS HOSPITAL 
Monday 


V. V. Woop—2. Otolaryngological clinic. 
F. C. Siwon—z2. Otolaryngological operations. 


Wednesday 
Otolaryngological clinic. 
Otolaryngological operations. 


Vv Woop—2z. 


ef 
F. C. Sinon—2. 


FRISCO EMPLOYES’ HOSPITAL 


Wednesday 
RICHARD J. PayYNE—2. Pulmonary lavage. 
J. ELtis JENNINGS—3. Practical tests for color blindness; 
several color blind persons will be examined. 























Plate I. In the upper plate the ovarian transplant, 
a, is shown 72 hours after injection of 1o cubic centi 
meters of urine obtained from a 12 weeks’ preg- 
nancy. The developing follicles are well shown at 
b-b. The endometrial tissue, c, is beginning to change 
from the blanch to the blush phase. The blush is 
more advanced in the lower plate at c. The ovarian 
transplant, a, in this eye has not responded to stim- 
ulation as has the one in the opposite eye. 


Physiological Responses of Ectopic Ovarian and Endometrial Tissue.- 
Edward Allen and Fred O. Priest 








